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NOTICES AND DIRECTIONS. 

Having printed this Text-Book with a slow pace (it being foar 
months in the press) I ha?e had an opportunity to detect, and in- 
directly to correct, many errors. Now, having the whole before 
roe, I can discover some defects ranning through the whole. A 
mere compiler (having been the compiler of several works, I speak 
experimentally,) I say, a mere compiler has, comparatively, a 
continued "play-day" of authorship. Though I have attempted 
the subject matter of this work five times before, under different 
titles, every attempt was almost an original effort, on account of 
the continued accession of facts, which I was bound to include. 
In this edition I have attempted a larger stride than heretofore. — 
The new facts collected in the last two years, since additional ex- 
perience has left me fewer excuses for error, and a thorough re- 
view of the most important localities, have enabled me to fill up 
more chasm and to demonstrate the order of superposition in 
more doubtful cases, than I have heretofore been enabled to do in 
the same period of time.* 

My first ^nd most particular, request is ; that the reader erase 
the note at the bottom of page 17. 1 regret its publication ex- 
ceedingly. 1 wrote it under a degree of excitement, produced 
by (he remarks of a friend ; and it was in print before I took 
time to reflect on the absurdity of introducing such remarks^ 
however just, into a text-book for youth. 

^ *I have been long laying up materials for a full syBtem of American Geology,. 

^^ which have filled seven blank books of the common quarto size. But, very unex- 
« pectedly, I received notice from Ae publishers, that the last edition was sold out, 

^ and another was demanded. And I do not regret being driven to the publicalioft 
of another concise edition. In truth, I do not believe I shall ever pubHsh a 
larger ssy tem, nor that such a system is wanted. Europeans (as Cuvier, Buckland, 
Bakewell, De La Beche, &c ) give us all the theoretical views required. American 
geologists should collect materials, essential here, and aroange diem in a clear 
simple manner for our pupils. I believe, that I shall, from time to time, digest and 
abridge portions of my collection of facts for the American Journal of Science. 
This will be doing justice to my patron and to the public. 
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4 NOTICES AND DIRECTIONS. 

The article on Organized Remains was commenced withoat 
sufficient books. More books and better specimens were obtained, 
after part of the article was printed. In the descriptions of the 
plates, at the end of the book, some corrections and additions are 
therefore made, which must be considered as belonging to the 
article, which commences at page 24. When these corrections 
were made, and most of the article was written, I hacl before me 
Sowerbj's 6 volumes, Parkinson, Brongniart's trilobites, Brong- 
niart's fossil vegetables, Goldfuss* Ist and 2d Numbers, Miller's 
Crinoidea, all the articles on petrifactions published in Silii- 
lQa&*s Journiil and the transactions of the Phil. Acad. Nat. Sci. 
and New York Lyceum. If I iiave published, as new, species 
which are not described in these works, I am excusable if thev 
are described in other works ; because I was unable to obtain any 
other books. Having ventured to enter the field of American or- 
ganized remains, with a view to discipline new troops for the war 
of rocks, I eolicit the aid of better disciplinarians. I have not 
aJitempted any thing in the outer battle grounds. There Dr. Mor- 
ton baa already subdued all opposing forces. Our ruined Chalk 
rocks furnished bim with such a vast supply of munitions, that he 
was enabled to compel the surrender of the long contested sand- 
fields of Jersey. 

The five series of regular Carboniferous, Quartzose, and Cal- 
careous formations, which I proposed in my Geologieal Prodro- 
mus, published in the American Journal of Science in 1829, I 
now adopt without apology. It is founded in Nature, and must 
endure as long as rocks last. More than three fourths of the dis- 
tinguished geologists of America have expressed their convictions 
of its truth, and many distinguished foreigners have yielded their 
unqualified assent. Let the reader turn over the pages of Cony- 
beare, Bakewell, Brongniart, De La Beche, Ure, Woodward, 
and every other modern systematic writer, and he will find the 
Carboniferous, Quartzose, and Calcareous formations, under dif- 
ferent names, precisely as I have stated them to be. Nothing is 
required but conjoining all the Calcareous rocks, which are found 
in contact, under the name calcareous. The Carboniferous and 
Quartzose are readily found, when the Calcareous is defined. 
The third number of M. Brongniart's Vegetable fossils most em- 
phatically recognizes the four Carboniferous formations, above 
the primitive ; though it is probable, that he had never read, nor 
beard of, my Prodomus when he wrote that article. 



Digitized by 



Google 



NOTICES AND DIRECTIONS. I> 

Teaclifirs mil aever Bacce^d nrithout specimens sufficient for 
illustrating the essential cbp^Fact^rs of all strata. Lay the whoU 
syit on a lopig table or board, before giving the first lecture, in 
tbe order of snperpofition in which they are found id the earth. 
Define the classes and strata, and name them over, until all the 
speqimens become familiar to the eye aod their names to the 
eqr. QjQ^siioD the students around frequently on the synopsis 
and essential paits of the definitions or cause them to give lectures 
or dissertations by turns ; each referring to specimens while 
answering or lecturing. Illustrate all parts of the Text-book 
with specimens, and familiar references. But students should not 
be confined to reading, to specimens, and to lectures, longer than 
ten days. They must then be shewn the nearest rocks, from 
daj to day, and taught to apply the proper definitions and descrip 
tions. The Tertiary formation, the Diluvion, Analluvion, Post- 
diluvion, and whatever occurs near the lecture room or school, 
must be shewn tb^sm ; and they must carefully define every de- 
posit. 

The rambles of students must be extended as far as they can 
go and return the same day, and every thing carefully examined 
and described. Other subjects in Natural History (particularly 
Plants, Shells, and Insects) may be collected at the same time. 
Having beconve familiar with the nearest geological deposits, 
one extensive tour should be undertaken. After having taken 
five annual tours with students, varying the course every time 
more or less, I find the following to be the best and the roost 
economical, for persons who study or reside, near any part of 
Hadson River. 

Geological tour. 1. From Hudson River to Connecticut River, 
across Columbia, Rensselaer, or Washington, county. Here the 
prinoitive and transition classes^ and basaltic rocks, may be ad- 
vantageously studied. 2. From the Hudson River to Pucker- 
street on the top of the Helderberg by way of Bethlehem Ca- 
verns. Here the lower and upper secondaries may be studied. 
3. From Hudson River by way of the Hudson and Delaware 
canal and rail-road to Carbondale. Transition and upper sec- 
ondary, particularly the great coal formation, m'ay be advantage- 
ously studied. 4. From the Hudson River, by way of Sooth 
Anaboy, New Jersey, to Middletown Academy. Here the ter- 
tiary formation may be studied, with the embraced Chloritic 
Chalk, or green-sand, of the Chalk formation. 5. Visit the trans- 
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6 NOTICES AND DIRECTIONS. 

itioD limerock of Glenn's Falls, if coDTenient, and then the oolite 
of Saratoga. Here examine the Springs also. 

Students have made all these tours with hut thirty dollars ex- 
pense ; but it requires rigid economy. All but the Glenn's Falls 
tour have been made by several students of Rensselaer School, 
with but ordinary economy for thirty dollars. If every thing 
connected with Engineering, Botany, Mineralogy, Zoology, be 
attentively examined by students and explained by a teacher, (he 
time (six weeks) and the money, are most profitably employed. — 
The number of students ought not to be under six, nor over 
twenty four. 

' In addition to the great advantages, which such tours afford to 
the students taking them, the cause of truth in Science is thus pro- 
moted. No Science is so much obscured by the bold assertions 
of the ignorant pretender, as geology. Ignorance and impudence 
are often companions ; and readers are not always prepared to 
visit localities for the purpose of confirming truth or detecting 
falsehood. Hence the necessity of leading students to a series of 
localities, which afford sufficient objects for demonstrating every 
important principle of the Science. 

This edition is printed on writing paper, with broad margins 
for manuscript notes, to be made by the student. But notes should 
be made on other paper in Ihe field, and carefully transcribed 
afterwards. References to the figures may be made in the 
margin, against the names of the organised remains. 

The geological map of the state is not to be bound in the book, 
because it would soon be destroyed in a travelling text-book ; 
but it is always to be sold at the same book-store, folded in a 
case. 

If the plan of this book would have admitted more extensive 
discussions, I should have taken in the investigations of Drs. E. 
James and Z. Piticher, also those of Lieutenants Mather and Day, 
of Adjunct Professors C. U. Shepherd, and of H. H. Eaton, Mr. 
R. Peter of Pittsburg, and of several others. By these I could 
have shewn, that the Corniferous limerock, which is so widely ex- 
tended over the Western States and underlaying the coal hills of 
that district, is the same individual rock which underlays the coal 
beds of Carbondale, Wilksbarre, &c. The great resemblance 
between the primitive rocks of Rocky Mountain, the Highlands 
of the Hudson and M'Comb's Mountains, could have been shewn 
also. They are remakably characterized, and distinguished from 
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NOTICES AND DIRECTIONS 7 

the primitive rocks of New EDgland aad afmost European districts, 
by their great proportion of hornblende rocks, and by the pres- 
ence of tabular spar, grains of interspersed serpentine, coccolite, 
colophonite, and masses of diallage. 

As books sufficient for the study of organized remains are ex- 
pensive, I will name all specimens, which collectors send me, ex- 
cepting Bivalve Molluscous relics. See p. 44 and 45. The fol- 
lowing are the conditions. 1. The specimens must be fair and 
perfect as possible, with pieces of the rock adhering. The col- 
lector keeps duplicates of all he sends, numbered as he numbers 
similar specimens presented to me ; and I will send him the names 
by letteri set in the letter against the numbers. 3. I must be at 
no expense for transportation nor letters ; for my burdens of this 
kind are already insupportable. 

AMOS EATON. 

Troy, N. Y., June 16, 1832. 
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ERRATA. 



These corrections must be made with the pen, before the book 
is read* 

It is impoasible to avotd errors iD Scientific workff, until suf- 
ficient inducements are held out to encourage a due proportion 
of printers to study the elementary principles of the Sciences. 
Page 11, line at the bottom, change nvehing to meeting. 
•• 16, line 3, Bunce — Bruce. 
'* 16, line 8, Bronguiart — Brongniart. 
'* 3t, lined from the bottom, candatus — caudatus, 
'* 31, line 4 from bottom, iSe/enotirwj — Selenurus. 
** 35, line 10, seven — nine. 

'* 36, line 23, second— first. In Margin write E. equicyvlus, 
" 37, line 18, 2d—lst. 
•* 38, line 2. turbirate — turbinate. 
" 42, line 8, lomins — laminae. 
** 44, line 24, carbosea — carbasea. 

iine 29, osthocera — orthocera. 
ines 1 and 2, suppo — supported — anim — animals, 
line 18, quantities, 
line 2, anhydrous, 
line 28, anasphaltic. 
line 24, Liasoi — Liasoid. 
line 3 from bottom, last word, antediluvians, 
line 20, carbooate — carburet, 
line 24, engiss — gneiss, 
line 3 from bottom, it, before in. 
ine 12, overloyed — overlayed. 
line 16, jury — Jura. 
line'3 from bottom, calcareous. 
94, liue 3, (cherly) — (cherty.) 

line 2, Feriferous — Ferriferous, 
ine 27, not, before quote, 
kne 34, gigigantus — gigauteus. 
line 8, fagmented — fragmented 
ine ], Aluminous. 

ine 3, gallipot. Page 120, line 18- N. America, 
line 29, liquid. 
" 128, In the margin opposite to Pentacrinus fimbriatus, write 
P, snbangularis^ P. basaltiformisy Miller. Found in 3d gray- 
wacke (oolitic formation) in Seneca county, by Mr. W. H. Boyd, 
a student in this school. 
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GEOLOGICAL TEXT-BOOK. 

CHARACTER AND OBJECTS OF GEOLOGY. 

The science of Geology coosists in a syatematic ar- 
rangement of facts, explaining the structure of the earth. 

Our observations are limited to its exterior rind or 
coats. We know very little of its interior structure. 
But the inequalities of its surface often give us admission 
to a considerable depth ; from which we should be to- 
tally excluded were its surface every where smooth like 
a pacific sea. 

Since the earth's specific gravity has been ascertained 
by suspending the plumb-line by the side of an insolated 
mountain rock, we infer that it must be made up 
of heavier materials interiorly than near its surface. 
For the whole mass of the earth is found to weigh about 
five times as much as an equal mass of water. Where- 
as all its exterior rind, from the surface to its greatest 
ascertained depth, taken in the aggregate, weighs but a- 
bout half as much. Late experiments by Cordier and 
others, seem to lead us to important conclusions respect- 
ing the internal temperature of the earth. It is proved, 
that as we penetrate the earth, the temperature dimin- 
ishes until we are below the limit of solar influence. 
And from that point the temperature increases at the 
rate of about one degree of Fahrenheit for every fifty 
feet. But it is not probable, on any hypothesis, that 
beat increases in this ratio to the centre of the earth. 
If it did, the whole interior of the earth would be in a state 
of melted lava ; leaving, according to Cordier, a solid crust 
less than one hundred miles in thickness — not exceeding 
in proportion the thickness of an egg-shell. 

As numerous observations seem to prove, that the 
surface of the earth is of a lower temperature than for- 
merly, it may be in accordance with analogy to sup- 
2 
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10 PROQINBtS OF 

poie, that the cooling of a heated cbodod ball frill ex- 
emplify the gradual cooling of the earth. Therefore, a§ 
the cannon ball cools repidly at ita ««fftice, without any 
material diminntion of temperature at the depth of an 
inch for a long time ; we subj infer that after penetra- 
ting the earth to the depth of a few milei, we should ar- 
rive netrigr to it3 «as«im of heat 

Specific gravity and internal heat being all we know 
iof the ^uctore o[ ikB «arth, excepting «Mt we learn 
froDi iniyectii]^ iU aurface, the abacirdity of ainciMU Um- 
joriet ia manifeat. But the topa pfithe vaeat Mevated 
ijdgea being abont jfivt mika higher Um the deepeal 
imtural and artificial cavitiei. much bM -already been M- 
certaioed reapectiog the biatory and sibreetfire ef the 
^artb. 

Geological facta lead ua to the history of created be- 
ioga* loAg anterior to wxitteft xecofdi. JSocb recerda 
maj be erroneens, and we have no means ior correcting 
tbem* But geological necorda are perpetual, unvary ii«, 
and cannot be vitiated by iaterpolatiiMia or ooantArfeHs^ 
For example : the wxitbea history of the deluge might be 
vitriftd more or leas by erroneous co^pies or reconnect 
translations* But the i^olc^cal records of divaae wralh 
poured out opon the rebellious iobabitants of the oertb, 
at that awAil peiiod, can never be efiaced or cbaafed* 
These latter records add, to the Mosaic acconnt, that 
•even the aotediluvial beasts of the forests and feoi par- 
took of the fierocious nature and gtaot atreogtb of ante- 
diluvial rnian* 

The order of creation too is 'stamped upon the ever* 
during rocks. There end there only we leara which of 
the grasses and of the herbs yielding seed, end of the 
fruit trees yielding fruit after its kiod^ was created first. 
For the acotyledonous tribe of ferns first appear in the 
oldest rocks containing organic relics ; these are followed 
by the largest mono-cotyledonous tribe of grasses^ caoos 
and reeds. Here UfO we find the first created fruit-tree 
yielding fruit to be the ancient palm. No records but 
the geological could ever have brought to our knowledge 
be known troth^ that no cauline or dicotyledoneas plants 
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flMt mm nn§ <trMt6# Mtr tlnm caiilitw plaBts. 

Wli0^«P ie«i# itt mldmt in tiM woriit- of cfMlita 
iofelNgeiice, mMt be deligtitedH^lnMthoM^ wofl»fro«i 
tlifft early period ef tine wfaiek i» ftr Wyoiid tte biglto* 
e0l ree^itted Nmtts of eoti^ity . ITlite enrspUirl^s f«iH 
MH ie witiia the feeebof oene b«t tbe goc^ogiie. 

Ckology leeches us that iiit»evel» wbidi ere aseockMiedl 
ie oee district ofcoQiitry ere esseeieeed in the^seeie' ev* 
del* 'm ell other dtstrloto. Benee Hie ek|ierleeo«i of ther 
mifief Mid the qtterry<-iiiaii in atiy eodolrf «Miy be eppn<» 
ed in searching for nsefal. minerals in all coieeilrliei. BaH 
here the aid of the scientific geologist is oecessarj ; for 
geology t$ th$ true science of mining. As in all other ca- 
ses of the kind, the iacts which accident presents to the 
artist, must be collected and generalized by the man of 
science ; and then presented to ail arttsta of the samv 
profession. For example, the discoveries of gold m 
the tdlcose slate of the Carolinas, will eerre as an index 
to the miner, pointing to the whole range of taltove slate 
from Georgia to^ Canada, by way of New-York and 
Green Mountains of Vermont. 

Fro» the general composition and' character of every 
kind of detritQS, we are enabled to jodge of the fertifrty 
of soihr, and to apply correctives in casea of barrenness. 
For example : whenever we find marine sand; which in 
now known to be a very extensive stratnm, we can al- 
ways find the marfey clay beneath it. This will indace 
the agriculturist to apply an efficient corrective for 
improvmg his barren sands, by raising the mariey clay 
ftmnr ptt9, and applying h to the surface aahis sitnatfoa 
may afibrd the means. 

Mountains, valleyr, beds of oceans, seas, Takes and 
wrem, are alt referable for their orighi to geolojgicaf 
changes. Thesoft saltferoas and carboniferooa rockr« 
m which the bed of Lake Ontario itmade by the rapid 
disintegration of those rocks, is an example* The beds 
of Lake Ghamplain, the Mohawk river and of the Hud- 
son through most of its extent, were made by the disin- 
legratioti ofrocka at the melting of different formations. 
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PROORESS OF 

The deep bed of the Hadioa ecrosa the HighlaDds, wbtcb 
is chiefly bomblende rock, may, without extravagance 
be aacribed to the fasion by yolcaoic heat which produ- 
ced the basaltic Palisadoes below the chaam. The same 
hypothesis may be well applied to the chanoel of Con- 
necticQt river, north of the northern line of Massachu- 
setts, whence the volcanic lava flowed which now forms 
a series of basakic prominences from Vermont to Long 
Island Sound. Hence one important part of Physical 
Geography may be explained by a reference to disinte- 
gration, decomposition,, volcanic action, and other ge<H 
logical agencies. 

CONCISE HISTORY OF GENERAL GEOLOGY. 

The name geology was oiiginally applied to visions, 
which floated in the fancies of men, respecting the ori-* 
ginal productions of the earth. No facts were adduced 
in proof of hypothesis, excepting the few which presen- 
ted themselves to, or rather enforced themselves npon^ 
th^ senses, without the labor of research. PottibUity^ 
Without even the shadow of probabUUyn seems to have 
been received as conclusive evidence. 

We are indebted to the Germans for geology as a 
science. Lehman first published the fortunate sugges- 
tion, which elevated geology to the dignity of a science* 
He first called the attention of the learned to a view of 
creative intelligence in the systematic arrangement of 
the solid contents of the apparently amorphous earth. 
The illustrious Werner improved upon the thought. 
Through a long life, by uniting study, theory and prac- 
tice, and directing all the energies of his mind to a single 
object, he gave character and great interest to this de- 
partment of nature. He led his numerous pupils into 
the hitherto dark regions of the earth, which his mighty 
genius had then illuminated. Though he was somewhat 
bewildered by the mazes of fancy and yielded too far to 
the visionary theories of his time, his classification of 
facts must ever form the basis of all future geological 
enquiries. 

Saussure, De Luc, Humboldt, Kirwan, Jameson, 
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and others, improved upon Werner by the aid of add!*' 
tional facts. These facts Werner lived to apply as cor- 
rectives of his early mistakes, aodtofiilop the chasms 
io his own discoveries. He closed his long life in the 
fall splendor of his scientific glory, in the same year 
(1817) in which we began to make our hnmble efforts 
in the application of his views to American earth. 

Hatton had done much in the lifetime of Werner. Bat 
his theoretical views were at variance with those of 
Werner ; and much overheated controversy existed be- 
tween their respective pupils. Werner ascribed most 
geological phenomena to the agency of water, while 
Hntton referred the same to the action of internal heat. 
Hotton died in anonhappy state of mind, at a time, when 
bis views were almost universally rejected; but 
Werner died amidst the universal plaudits of his favor- 
ite views. Scarcely had the earth, which he had stud- 
ied with such interest and applause, received his manes 
when his theory was reviewed, and began to be recei- 
ved with less approbation. 

At length the illustrious Cuvier came before us. He 
balanced the two theories with a giant hand. He dem- 
onstrated the Hottonian theory in its application to many 
phenomena ; but left much to be explained upon the 
Wernerian. He relied solely on well established facts, 
and proceeded cautiously in his theoretical views. 
Bakewell, Broogniart, M'Clure, M'Culloch, Green- 
ough, Phillips, Conybeare, with numerous others, con- 
stituting a brilliant constellation of resplendent lumina- 
ries, now began to enlighten both subterranean hemis- 
pheres ; while the very exterior surface of the earth 
was scarcely considered. 

Such was the general state of geological science at the 
close of the first score of years in the present century. 
Since that time Buckland, aided by the veteran Cuvier, 
has commanded the whole geological phalanx to leave 
for a while the deep abodes of rocks, and to examine 
** the open caverns and the farrowed earth.'* He has 
led out before us, from the cave ol Kirkdale, the ante- 
diluvial elephant, chased and gnawed by hundreds of 
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bjF6oag^ who bad dragged it in^ peaconeai, tfafooigb t 
comparal&rtly aMiite apertare^ He h« sheim us th« 
tot rid abodei of tbe rirer borit and tbe elcpbaot tr bsw 
bocain fbe lafitadefl of Caladonia aodr Seytbhk. Tba 
deluge BO longer rests oil the iivtboritjr of wntteo: en* 
dence. He points to teeeids as dnraibLe as tbe eattb^ 
and far l«a changeable. Tbeatedj of orgmiaeibeiep 
baa, cooseqnently, beeome Ibe mostesaentiel qeattficatSon 
for the study of geology ; for their rdkt are Umt iadali* 
ble records of troth, sosceptiUe^of no inierpolataeaHi^ 

Bat in tbe midst of these spieadid dtsceveriesv wWeb 
orerwbelm tho strongeet kaagioation wiilb waader aad 
emeaomenty sovie refermation seems ta be re^iaiifed^ 
even among those rochs where Lehman andi Wetaet 
began their labors. This hnmUe: task has occupied 
many a weary hour of the aothor ef this: attempt at 
gakjiing the yonng mind) in the stiafy of nahire's aa«lies* 
hAasrs. 

PROGRESS OP AMERICAN GEOLOGY. 

*< By what anibertty does this aothei? attempt td teach 
m" is a men^i qoastion at least,, whenrver we open a 
book, profesaing to comDMnmate iaatrdction. If the 
eothair gives as no answer in his preface » we accwse 
lum of prcsump^ton. If he gives as his reasons for be* 
lieriog himself qoalified to teach as» we accnaa him of 
igoHtm. I shall choose the accusation of egotiiBBii ; and 
shaU merit it, in some measure, hyt coafiatng my v£ews 
of tbe progr»8 of American geology to that field ill 
which I bare been a continual laborer. I beHeve it 
wtU be conceded, that 1 have dertited faor« time ctnd ha^ 
hor io American geology than any individual, and midea 
the most favorable aaspiees— I mean through the patro- 
nage and mnnifioeace of General Stephen Yan Reasse'* 
laer. 

The progreu ofgeologr^ in Anuriea may he dMdsd «ato 
tvooerat* First ^ McClure^s survey for establishu^ m^ 
Geigtx^hicai GeoUg'^, Seeond^ Van Rentsekur^s nir- 
veysfor at(MiAing our Straiiographical Geol»gy^ 

Abaat the beginning of this century. Dr. MitcbeM of 
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If. Y^K hBfffxU iBftniol iiiiclaflstlin Kffira&'« iricfwfi 
WGeologj, iMCMioiHdlyiUiittffBtifigthem with iwe^ 
tiMi AoMiuhcao 9p«ci«MMtf| Dr. Bnaee ttwk a part in U^ 
m «pf«ani by Ua piimal. Very Mle progriSM fwat 
aaiieiD ibe Bcknoe, lro9f«ver, £»r want of a oonnected 
•eriet 0f 4>beerr.atioB8. Tiie acieaca ofgeokigy cm aev- 
•er aoecaed io any gauntry, ostii immwene smr ej« are 
^akao acDoas eKteosnre /diatridts. 

Firtt ara af AmerifmnGedogy^MeClur^vwrveytfor 
imtaUishing mur Ge^grajAdeai Geology, 
MoClwra did not attempt a dassificatiaa af Amercaa 
fMka* .Ia hb treatwe be fxaUiBhed the WarDareaii 
sameMt bni idid sat sttampt a detaiied ap^icatjaa 4a our 
strata. His geograpbicail wm loitke Pffimitire, Trana- 
itioo* fwd Saccpdary^ claaBei of Werner, ia tbe United 
Stalaf » bu toao ahoam, by fatufe examiaalsaiit, Io be 
vottcmifhing^y cad act ; wlien we coolemplata (ha laagai- 
lade and «9ctQat of ibe oodertakiDg. 

]|IcCtare'6.1fd>oi« were iUlawed bjauawrous atttempts, 
.aldascrJptiiMiiiof Iniiled formatioaa ; wUcb appeared 
ja itba taaaactaaos af aecietias and ftensportry jo.arna1«. 
J*ar arant of a coanaeted aeriei of obeanratiant, •coaipam 
ang tafccata aad aaiiogttbetr order ^suparpotitiofi, most 
4»f those .descriptumi andassaja waraarroneoasly refer- 
4Rad to the Wteraezean ayaten. 

.AAer tbe acriiKal of the aplendid cabinet of Colonel 
^Sieoi^tOibbs, which was loaned to Yc^e College, Prof. 
SilUaaan fare his aaonal course in that cabinet to tbe 
atncleoti of that iostitutioB. Want of tiBtie prevented his 
aaafctBgextensirecomparieoM wifhihe specimens of the 
xi^inet, for tbe purpose of applyiag Wernerean names 
to our roobf, danog aereral of the firat years of his lee- 
teres. His iav^tigatians of than kind ware mostly Ihm- 
ted to Connecticut, Rhode Island, and Massadiasetts. 
SladeBls, in their retoros afler vacations, hronght him 
jroek speoimens from rarions parts of the continent. West 
India islands, ^tc.^But every experienced geologist 
■koowa, that specimens collected in localities, between 
afKch na connexion has been traced, afford but little aid 
towards aseartaimngihe order of snperposition. 
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V 

Haying previoaily examined the Highland! on the 
Hudson, Catskill Mountains, Green Mountains in New 
England, &c. by the aid of Kifl|an'8 descriptions, I put 
myself under the directien of Prof. Silliman, in the year 
1816. I attended two of his courses of lectures in Min- 
eralogy and Geology in Gibb's cabinet, and a course on 
Chemistry. In his lectures he illustrated the Wemere* 
an system, as improved by Covier, Bronguiart, Bake- 
well, and others, with the aid of foreign specimens-- oc- 
casionally introducing such collateral specimens from 
our own rocks, as he had examined in place with suffi- 
cient care. But his American specimens were chiefly 
Primitive, Basaltic, and Tertiary (though the latter name 
had not then been introduced.) 

Having received an invitation to aid in the introduction 
of the Natural Sciences at Williams College in Mass., I 
commenced a course of lectures at that institution, in 
March, 1817. Prof. Silliman had furnished me with an 
eutfitof the most important specimens, which, added to 
my own collection, and a collection made by Prof. 
Dewey of Williams College, I was enabled to commence 
my course of instruction to good advantage, considering 
the low state of the Science in this country. Such was 
the zeal at this institution, that an uncontiolable enthu- 
siasm for Natural History, took possession of every 
mind ; and other departments of learning were, for a 
time, crowded out of College. The College authorities 
allowed twelve students each day (72 per week) to de- 
vote their whole time to the collection of minerals, plants, 
&c. in lieu of all other exercises. Several members of 
the institution, who commenced their studies at this pe- 
riod, became eminent Geologists, Mineralogists, and 
Botanists. Professors Dewey and Emmons, were of the 
number. 

At.their return after the spring vacation, students pot 
me in possession of numerous specimens of almost every 
rock'in Massachusetts and the adjacent parts of Vermont, 
N. Hampshire, and N. York, accompanied with written 
descriptions of their localities and some of their associa- 
tions. With the aid of these specimens, and two tours 
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which i made from Boston across Massnchusetls and the 
east part of N. York as far as Susquehanna Rirer, I 
made the first attempt at a systematic ^arrangement of 
American rock strata. I followed the Wernerian i ar- 
rangement, as improved by Bakewell and illustrated by 
Silliman, as nearly as possible. But I could not satisfy 
myselfof the existence of Werner's granite, excepting 
as an alternating layer or vein in gneiss or hornblende 
rock ; though I introduced it on foreign authorities. 
Our argilUte could not be arranged according to Werner ; 
but Bakeweirs opinion seemed to clear up the difficulty 
in some measure. The limits of transition rocks were 
not well defined, and the secondary were not under- 
stood. With these, and numerous other imperfections 
and some visionary conjectures, I published my imper- 
fect classification of American rocks in a pamphlet of 41 
pages, under the title, *' An Index to the geology of the 
Northern States of America." It was accompanied with 
a rough leaden plate, exhibiting a transverse section, of 
the rocks from the Atlantic ocean to Susquehanna River. 
The friendly reception which this coarsely execu- 
ted pamphlet met, was truly gratifying ; and proved 
that the undertaking was well-timed. It was honored 
as the battle ground, whereon the devotees met to con- 
tend in the warfare of the science, with zeal and good 
feelings. It is a curious fact, that, notwithstanding the 
diversity of opinion which existed among American ge- 
ologists on numerous points of enquiry, no collision of 
feeling, not a word, not a thought, has ever appeared 
among them, calculated to disturb the harmony neces- 
sary to the progress^of the science. Foreigners* too 
have held out the hand and tendered us their friendly 
aid to guide our tottering steps. 

* I would except the few foreigners (self-styled geologists ) who have 
come among us, and have endeavored to excite feuds, without success. 
These came to this country totally ignorant of the science ; but having 
caught a mere smattering from our geologists, they began to ^'hail 
from Europe'^ as wonders there. As such tliey obtained admittance 
for their scurrility in some of ourjournalb "of easy virtue ;" though 
no distinguished European geologist will acknowledge them, or ever 
heard of them as geologists. 

3 
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SooD after 1 bad published (be pamphlet alluded (o, 
Prof. Sill imaD issued the first number of his American 
Journal of Science, liis notice, of my attempt to col- 
lect and generalize geological facts in this country, 
seemed to be very acceptable ; for about eight hundred 
copies were retailed in sixteen i 
was published in the winter o: 
form, under the immediate din 
um of Natural history. 

In April 1818, I went to Alb 
tationofGo^. De Witt Clinton, 
tion with his name for a course 
History, to be given by me in l 
had procured the signatures of 
before I arrived. In Albany 
Beck, and in Troy, Doctors Bu 
zealous beyond description in t 
ence. By the exertions of thei 
the study of Nature was stronj 
cities ; especially for that of ge 
with several others, had becon 
York Lyceum of Natural Hist 
l&18y established a society of tl 
a similar plan, in Troy. Coll 
such zeal, that in the course 
could boast of a more extensive 
geological specimens, than Ya 
institution on this continent, 
through the exertions of Dr. B 
Clinton, the Hon. Simeon De ^ 
Young, I was employed in givi 
on Geology and Chemistry with 
riculture, before the members 
rooms of the Society of Arts in 
gave mc an opportunity to attei 
a taste for these subjects throuf 
a thirst for the Natural Science 
vade the United Stales, like t 
demic. 

Though I introduced into the 
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^ Index to the Geology of tbe Northern State8," many 
impFOvementt, it was still very cle6Gieot in the secon- 
dary class ; and the Tertiary was unknown. Hayden's 
treatise, and Schoolcraft's travels, contained a collection 
of facts, sufficient to elncidate the tertiary and dilavial 
formations ; but the present views of these subjects had 
not then been taken. In this edition I introduced a 
translation of the Linneao descriptions of organized re- 
mains, as improved by Martin. Le Soeur having la- 
belled a small collection, chiefly from the Helderberg 
to Albany county, we were enabled to make some pro- 
greas in that department of geology. It will not be con- 
sistent with the design of this article to acknowledge all 
the soarcea from which I derived the materials employ- 
ed in making up my views of American Geology at that 
time. The contributions made to the two first volumes 
of tbe American Journal of Science were all consulted 
in preparing the 2d edition of the Geological Iqdex. 

Second era of American geology — Van Rensselaer* s svr^ 
veysfor establishing our Siraiiographical Geology, 

I consider 1820 the closing year of the first era, and 
the comencement of the second. Numerous insulated 
facts had been collected and some progress made in the 
Stratibgraphical geology of the New England States ; 
bat no attempt had been made at a general arrangement 
of tbe secondary strata of the state of New York, or 
any of the western states. 

It is a curious fact, that every western stratum in 
New York had been misnamed in the published accounts 
of them. A ridge on the south side of Lake Ontario, 
which is the outcropping edge of a red sand-rock, thinly 
covered] with detritus, had been treated as post-diluvi- 
on, washed up by the Lake. This was adduced as a 
record of the once elevated surface of tbe lake. In 
truth, every thing that had been' done 'relating lo our 
Western geology, was calculated tomisleail. 

In the summer of 1820, Dr. T. Romeyn Beck of 
Albany (who has done enough for • science to elevate, 
high in (he scale of fame, a dozen ordinary men) laid 
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before the Hon. Stephen Van Rensselaer, a plan for 
jnrestigating the geology of North America. By atten-' 
ding to the north and soath ranges of our rock strata, it 
appeared manifest, that a transverse section from the 
Atlantic Ocean near Boston, to Lake Erie, would, prob- 
ably embrace every important formation. No act could 
have been more disinterested. For though be was him- 
self devoted to the science, and his younger brother 
had made considerable progress in it, he reserved noth- 
ing for himself or his particukr friends ; but proposed 
that the superintendence of the undertaking should be 
placed under the direction of whoever had been most 
conversant with such investigations. The plan pursued 
at the expense of Mr. Van Rensselaer, was the follow-* 
ing. 

A particular survey was taken of the two counties ly- 
ing in the direction of the Erie Canal in the state of New 
York, adjoining the west line of Massachuseetts — to wit, 
Rensselaer and Albany counties. The most necessary 
experience was thus afforded for qualifying the superin- 
tendent for entering upon a survey of the Erie Canal 
line. These surveys were commenced in the summer 
of 1820 and pursued with great diligence through four 
summers ; and at least one tour, (and of\en four, five, 
and more) along the line has been made by the superin- 
tendent every year until 1830 inclusive. In January, 
182 4,a report was made to the Patron, accompanied by 
a profile view of the rock strata from the Atlantic to 
Lake Erie ; a distance east and west of between five 
and six hundred miles — also a profile section extending 
from near the west line of Massachusetts to the Atlantic, 
drawn and explained by Prof. E. Hitchcock. The re- 
port and both views were published by the Patron. The 
report occupied 163 octavo pages. It being the first, 
and only, attempt at such an extensive survey of this 
kind, hitherto made in any country, it excited consider- 
able expectation. As it has been fully . before the pub- 
lic for eight years, its character for accuracy is probably 
settled. 

§ince the first report was published, numerous reviews 
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&tid corrections have been made, and namefoas other 
saireys taken at the expense of the same Patron. Upon 
these surveys (which have occupied a greater or less 
portion of eleven summers) added to the previous ob- 
servations of five years, the principles adopted in this 
text-book, are chiefly founded. Many of them are con- 
firmed by the labors of others ; most of which may be 
found in the Am. Jour. Sci. These and others will be 
included in the Alphabetical arrangement of localities in 
the last part of this book ; where 1 hope to do justice by 
careful references. For I most cordially adopt the sen- 
timents of Cuvier, which are thus expressed : ** No 
property should be held more sacred, than the concep- 
tions of the mind. The practice of covering plagiarisms 
under a change of names, has always appeared to me to 
be highly criminal." 

As the preceding recital of those facts, which have 
had an influence on the progress of geology in this coun- 
try, brings the subject within the recollections of the 
present race of young geologists ; I shall not detain the 
reader with an account of the rapid strides, which the 
Science is now taking. Cuvier, Buckland, Brongniart, 
Bakewell, and other giant veterans, are still in the field ; 
while an army of young invincibles are bringing up the 
rear, who seem to threaten ignorance and charletanism 
with total extermination. 

The application of the labors of foreign geologists 
who were in the field before us, has occupied most of 
our time and attention. And we have been rewarded by 
finding equivalents for almost the whole of their we/Z de- 
fined strata. We have oAen been misled by the opin- 
ions their lazy theorists, who preferred the well-tamed 
periods of the closet to laborious research. And the 
limited extent of some strata, especially in England, has 
misled their most diligent enquirers, and, consequently, 
has embarrassed us. 

It will be in accordance with the object of this article, 
to refer to some of the discoveries made be the agents 
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of the Hon. Stephen Van Rensselaer, which were not 
observed by foreign geologists. 

1. That each of their own classes, as well as ours, is 
alwajs commenced with carboniferous slate, and termi- 
nated with calcareous rocks ; haying a middle forma- 
tion, whose center is quartzpse. 

2. The discovery of a Ferriferous stratum, contain- 
ing the argillaceous iron ore, both compact and lenticu- 
lar. In Europe, this had been observed in very limited 
beds — ^here we find it in a stratum more than two hundred 
miles in length. It extends, unbroken, from near Utica 
to the extreme termination of Lake Ontario, in Upper 
Canada. 

3. That bog-ore, proper, belongs to the tertiary for- 
mation ; and that it is, in greater or less quantities, co- 
extensive with the Marly clay (London clay) and Ma- 
rine sand. 

4. That talcose slate is the grand repository of be- 
matitic iron ore, per-oxyd of manganese, and of gold in 
nearly a pure state. 

5. That the Coroiferous limerock is the true carbonif- 
erous, only. And that it is separated from the Metalif- 
erous, or upper transition, in some localities, and rests 
upon it in others. But that it is always totally distinct ; 
both on account of embraced organic remains, and its 
relative superposition, when the lower secondary strata 
are all present. 

6. That crystalline granite (granite proper) is not en- 
titled to a place among general strata ; as it is never 
found, other than as abed or vein, where we have an . 
opportunity to examine it extensively. 

7. That granular quartz and granular limerock are 
entitled to a place among general strata ; as we have 
traced them, unbroken, more than five hundred miles. 

8. That all primitive rocks, excepting granular quartz 
and limerocks, are cotemporaneous ; for they alternate 
continually, by their entire masses, through a breadth of 
one hundred and twenty, and a length of more than four 
hundred, miles. We have considerable evidence of 
their extension from Hudson's Bay to the Carolinas. 
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9. That there is eridence of adiltvial itratam having 
been deposited near the termiDation of the deluge, which 
formed an uniyersal mantle about the earth. And that 
it is Btill manifest on elevated plains, which have not 
been since changed by strong currents, nor deprived of 
their ancient forest trees. 

I close this article by advising those students, who 
have graduated at this school, to read the American 
Journal of Science, as the numbers appear. It is truly 
t he Journal of Science. In it we find a record of the 
daily progress of scientific knowledge in every part of 
the world. All its volumes taken together, exhibit the 
progress of science in this country from infancy to man- 
hood. The American editions of Bakewell, Covier, and 
De La Bache, are not expensive, and ought to be read 
altentively. 
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ORGANIZED REMAINS/ 

AS AUXILIARIES IV THE DETERMINATION OT ROCK 
STRATA. 

The remains of similar^species of animBis and plants 
are found embraced in similar series of rocks ; and 
these occurrences are so uniform^ that rocky and earthy 
strata may be determined by them. The animals wei^ 
mostly of very simple structure) without brains; as 
oysters and corals. The plants were mostly destitute 
of blossoms ; as grasses and ferns. The latter indicate 
coal deposits^ only^ 

As the remains or impressionB of plantS| are limited 
to coal and coal-formations^ whose relative position is 
indicated by their rocky associations ; the determination 
of rocks by their animal relics, serves as an index to 
the position of coal measures or beds. In this concise 
selection of the most essential relics, ammals aUme will 
be noticed, which have no back-bones nor brains. 

Animals of all classes are found in a state of preser- 
vation, which the geologist may have occasion to con- 
sider ; consequently a geologist ought to he a zoologist. 
A concise view of the general principles of classifica- 
tion will therefore precede a description of the species 
of invertebrated animals, selected for this text-book. 

Animals are either Vertebral^ having back-bones and 
brains \ or hmertebraly without back-bones and brains. 

FIRST GRAND DIVISION IS VERTEBRAL. 

I. VERTEBRATA. Having back-bones and brsdns. 
Heae are distributed into four classes. Ch&B 1. — 
Mammalia, xMpaaromi food cf the yomg b^ing the milk 
qf the dam, Ex. Bxmam^ (two-handed) man. QmS- 
nmoiia, (foux handed) as ape. ConMritf, (flesh eaters) 
as bal, bedge^bog, mole, bear, weasel, dog, eat. ilfor- 
supialiay (pouch animals) as q>0S8um, pouched irat.— 
Rodentiay (gnawers) as squirrel, mouse, beaver. Mden- 

* See %uresv uid ref«9ieiu:68 to names, at the end. 
4 
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taia^ (without fore teeth) as armadillo. Pachydermata, 
(thick-skins) as elephant, hog, horse. Ruminantiaj 
(cud-chewers) as camel, deer, sheep, ox. Cetaceaj 
(whale-like) as porpoise, whale. 2d Class, Ayes, 
omjEMirotM, and hatched by the dam. Ex. AccipitreSj 
(hawk-like) as vulture, owl, hawk. Passerinay (spar- 
row-like) as lark, robin, swallow, crow. Scamana^ 
(climbers) as parrot, woodpecker. GalHnaceay (hen- 
like) as peacock, partridge, pigeon, hen, turkey. — 
ChrtUlaioHaj (long legs) as ostrich, crane, heron. Pai- 
ndpedeSy (palm footed) as duck, goose, pelican. 3d 
Class, Reptilia, mattly trnparauSj without being hatched 
by the dantj coJdrblooded and ampkUnous. Ex. Cheloniay 
(tortoise-like) as common turtle or tortoise. Samdj 
(lizard-like) as crocodile, chamelion. O^^dta, (ser- 
pent-like) as striped snake, rattle-snake. Batrachiaj 
(frog-like) as toad, bull-frog, salamandier, proteus, siren. 
4th Class, Pisces, (fish) oviparous^ without being hatch- 
ed by the doMy having fins and scales. Ex. Bony fishes, 
as shad, pike, common eel. Cartilaginous fishes, as 
sturgeon, shark, saw-fish, torpedo, ray, lamprey eel — 
Fish have been observed in North America, in green- 
sand, marly slate, and bituminous shale. 

THE THREE REMAINING GRAND DIVIS- 
IONS ARE INVERTEBRAL. 

H. MOLLUSCA. Having no skeleton, but the 
muscles are attached to a soft, contractile skin, as the 
slug (naked snail). Many species have stoney plates 
for covering, called the'shell, as oyster, clam. Shells 
are in one piece, called univalve — ^in two pieces, called 
bivalve — or in more than two pieces called multivalve. 

III. ARTICULATA. Having the tegument of the 
abdomen in jointed rings. The animals are, Crustacea, 
covered with a crust ; as lobster, trilobus, crab — Arach- 
nidesy spider-like; as spiders, grey-beards — huecta, 
proper insect, as wasp, locust, ant — AnneHdes, jointed 
worms, as leach, shell-worm. 

lY. RADIATA. Having the organs of sense and 
motion disposed like rays around a centre. The ani- 
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mais are Eehinodermatay (prickly ^skin) as star fish, 
sea urchin, wheel-whirls — Pohffny (zoophytic or ani- 
mal plants) as the occupants of various corals, &c. 

Remarks. References are frequently made by geolo- 
gists, to the remains of animals in all the four grand 
divisions ; but for the mere determination of strata, I 
propose about 60 or 70 species of organized remains^ 
selected from the following families. 

1. From the Molluscay the Nautilite, chamber conks ; 
and Helicite, snails. 2. From the Articuhta, the Tri- 
lobite, paradoxes. 3. From the Radiatay the Crinoid- 
ite, wheel-whirls ; Cyathophyllite, stone horns; Mad- 
reporite, tree corals ; Tubiperite, column corals ; Fun- 
gite, mushroom corals; Gorgonite, fan corals; Rete- 
porite, net corals. 

•FROM THE MOLLUSC A. 

The Nautilite Family embraces univalve molluscous 
animals, whose shells are divided into chambers by 
transverse partitions. When the shells are in coils, 
they are called Nautilus, Argonaut, Ammonites, Belle- 
rophon, &c. : When straight, they are called Orthocera, 
Beleinnus, &c. ' 

Genus Nautilus. Shell univalve, divided into 
chambers or cells by transverse partitions ; the cham- 
bers are connected by circular windows, or apertures, 
called slphunculi. 

N. imperiaJuy involute, umbilicate; aperture lunu- 
late ; partitions entire, concave, and in undulations 
broadest in the middle : umbilicus open. Best known 
by the centre of its coil being open. Found in the 
marly clay of New-Jersey, and in the same stratum in 
Highgate, England. I liave an outside specimen, and 

* About 1200 species of ergaoized remains are now proposed fur 
preparing students for the study of geology. Fair trial will decide, 
whether my assertion is correct — " less than 100 species are sufficient 
for the geologist ; though the general naturalist should not content him; 
self with that number." American geologists are called on to decide ; 
keeping in view American strata only. I am willing to stand commi^ 
ted in the affirmativQ. But being limited, in this edition, wholly to sper 
cimens observed in siiu by myself, and being liable to ^ome displace 
ments, I solicit corrections and aid. 
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an interior casting of green sand, which I found em- 
bnwsed in New-Jersey marly clay. 

Gewus Bellerophon,* Montfort. Univalve, invo- 
lute and sub-spherical ; aperture arched, terminated by 
the extremities of the transverse columella, (axis) and 
ftimished with a sinus in the centre of its outer edge- 
as the aperture is rarely manifest, other characters must 
be considered— the body, like the argonaut, did not ex- 
tend to the inner side of the spire ; hence transverse 
partitions were limited to near the aperture — ^impres-^ 
sions of the transverse partitions are rarely manifest ; 
outer whorl very thick. 

B. vohau8y-\ mihi, (scroll trumpet) coils about two, 
compact or closed, with the apex ascending, or elevated 
above the plane of the upper side, resembling the scrdl 
of the architect ; the whole presenting au oblong form. 
The inner casting, is common in shell grit, lying on the 
cberty limerock, in Helderburg, one mile east of Puck- 
er-street. 

B' convolutusj mihi, (spiral trumpet) coils about two, 
compact or closed, with the apex nearly in the plane of 
the upper surface ; the whole presenting a circular form. 
Found with the preceding, but not so common. 

B. comw-amft's, Sowerby, (stone ram-hom) coil be- 
tween one and two, open and the coils not touching 
each other. Found with the preceding, but rare. 

Gbnus OrthocerAjI (straight stone-horn). Uni- 
valve, straight or nearly so, transversely marked with 

* Tfai^waa the name or a famous coaqaeror by flea and land, accotd* 
ing to ancieiit Mythology. Among other aGhiovemeiits, ho captured a 
boat from a pirate, which he afterwards navigated. It resembled the 
celebrated boat Argonaut, from which the genus Argonaut was named; 
on account of the form of the shell— so this petrifaction, was named 
Bellerophon, for a similar reason. 

1 1 give descriptive names to this species and the next, because they 
are not described in Sowerby, nor in any books in my possession. If 
they have been described, let my names be used as descriptive adjec- 
tives. 

tThis name is a contrast of Cornu-Ammonis, (horn of Jupiter Am- 
mon) which is coiled ; it being a straight horn, orthos, straight ; kerw^ 
horn. Ammonites J is a common genus ; but I have not located any 
definite species. 
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the impresaons of partitioad, whether outer speeiinetifl, 
or inner castings; gradually tapering towards the apex 
in some species, and rapidlj in others ; partitions more 
or less distant) even edged^ circular^ transverse^ undu- 
lated and zig-zag ; windows, apertures^ at siphnncidi^ 
between chambers, are near one side. 

O. drcularisy gradually tapering:, round^cylindric ; 
partitions very concave towards the base, witii even 
edges ^ windows intermediate between the center and 
o&e a4de. My specimens may be a new species, fiir the 
partkoons are double the distance^ itom each odier, of 
that of Sowerby'ft figures. This and the three next 
species, were collected at Lake Huron^ and presented 
by Gen. Peter B. Porter; all in one fragmented ibe 
roek. 

O. sfruE^cr, tapering very gradually to na obtnse iqpex, 
longitudinally striated, probably thin} aperture ovaly 
one third broader than wide ; partitions numerous^ deep. 
Very large — sometimes 15 feet hmg^ 

O. undukaa, [if figured isi Sowerby} shell ovate, 
tfadny smooth; partitions numert>n8tobliqufe,edges rising, 
oval, with an undulation on each side; window near 
the upper edge. 

Q. ammlaim^ slightly tapering, gently compressed,. 
with strong nmular undulations, aod minute trandversef 
undulating strxaey undulations a little ob}iq>i}e. 

O. c&mcOy terete-K^onical, window oval, (a little wid- 
er one way than the o^er) iMaoot& ; chambers numer- 
ous, increasing in depth by age. In 2d gray wacke,. or 
slaty li«3, at Cold- Spring. 

O. paradoxicay lanceolate, ewrrcid, somewhat three.' 
angled, vnth a flat front and convex sides ; aperture an 
equilateral trough; windows nearly central. Ap- 
proaches the Nautilus in character. This may be a 
new genus. Sowerby had seen but one specimen. — 
it has no spire, but is clearly an orthocera. - In eherty 
Hmerock at Bethlehem caverns. 

Helicite Fami/y embraces all Hie modem genera, into 
which the genus ISelix, of Linnaens, has been divided. 
The animal is truly a HmaXy as Linnaeus named the na- 
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ked sn^l or slag. But this family embraces those kinds 
of limax only, which inhabit univalye^ unchambered 
shells^ which are spiral, gibbose, more or less flattish at 
the bottom, having the aperture more or less contracted, 
•emi-lunar or roundish. Cuvier says, ^^ the aperture 
of the shell encroaches more or less upon the projection 
of the next to the last whorl, so as to give it a crescent- 
like form.'' 

Genus Helix. The crescent aperture as wide as it 
is high, or wider ; the whole shell sub-hemispherical, 
with the apex elevated considerably above the plane of 
chief portion of the animal. The common snail, (H. 
albilabra) belongs to this genus. No species of it is 
necessary according to the plan of this text-book. 

Genus Planorbis. Aperture wider than high ; apex 
not elevated ; convolutions nearly in one plane, forming 
an orbicular plane. 

The species P. obtusus, P. albus, P. paludosus, P. 
annulatus, I have found in shell-marl. 

Genus Limnea. Spire oblong, extended to consid- 
erable height above the large gibbose whorl : aperture 
higher than wide ; shell thin. Found associated with 
Planorbis. 

The species L. longiscata, L. minima (probably a 
young variety of longiscata), I have found in shell* 
marl. The L. longiscata is often 2 inches long. 

Cuvier says, that the presence of these, and some 
other species, in shell-marl, proves it to be a fresh water 
deposit. It was not convenient for me to figure and 
describe these species, neither is it necessary, as shell* 
marl can never be mistaken. 

FROM THE AKTICULATA. 

* Trilobite family embraces those crustaceous animals, 

*Brongniart, in his excellent ''Natural History of Cnutaceoub 
FobuIb/' refers them to crustaceous articulata, Latreille refers them 
to the Chiton family of the muUwalve moUusci, I was inclined to Lar 
treille^s opinion, until Dr. James Eights, of Albany, brought homo a 
collection of crustaceous animals, made by himself in the Southern 
Ocean. Assuming Brongniart's definition of a trilobite, Dr. E. has 
certunly two species (and I am inclined to belieTe he has three) tri« 
lobites, which are now liying in those seas. 
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tbe transverse articulations of whose abdomens are 
crossed by two series of grooves, depressions or undu- 
lations; so that the whole animal presents a three- 
lobedy or three columned appearance, longitudinally. 

I have described the Calamena and Asaphus of 
Brongniart, and proposed BrongmM tia and Nuttainia. 
The two latter appeared to be necessary, as we have 
several species which cannot be referred to Brongniart'i 
genera. 

The following species are selected for American stu- 
dents in Geology. 

Genus Calamena. Body contractile into a spheri- 
cal form ; before contracting it is nearly semi-cylindric ; 
the head, or buckler, bears tubercles, two of which are 
eye-form and reticulate ; the abdomen is divided into 
12 to 14 articulations. 

C bkmenbachiiy (Dudley fossil) buckler round, with 
6 distini;t tubercles in front; eyes on the elevated 
cheeks ; body tubercled. Galled also Trilobus imbri- 
catus. Glenn's Falls in transition limerock. 

Genus Asaphus. Body large, somewhat flattened ; 
middle lobe projecting and distinct ; lateral lobes each 
greater than the middle one ; buckler semi-circular ; 
tubercles reticulate, eye-fonn ; abdomen with 8 to 12 
articulations. 

A. haumannHf tail rounded and forming the middle 
of circular arc,*whose centre is in the fore abdomen, 
near the head ; covering tubercled or q)ined. Found 
in coral ra^ on the south shore of Lake Erie — also, in 
its underlaying grit slate, on the Helderberg. 

A. candatusj tail prolonged, acute ; buckler roundish 
before, emarginate behind, with its external angles ex- \ 
tended into mucronate points ; eyes exsert, conic, trun- 
cate, distinctly reticulate. Glenn's Falls, in transition 
limerock. 

A. seknounay* mihi, tail crescent-form, or concavo- 
convex, with the convex side forward, upon which the 
post-abdomen terminates ; abdomen contains about 12 
articulations, with an abrupt termination equal in bieadth 

* SeUnty moon ; ouroSt tail. 
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to one fourth of the length of the transverse lunulate 
ttdl ; the articulation of the side lobes gradually incline 
towards the axis of the body, until the last pair termin- 
ate on the tail. Found in transition limestone at 
Glenn's Falls and Becraft Mt, near Hudson. I have a 
specimen from Becraft Mt, vrith part of the originsl 
covering of the animal remaining. 

Remark. In all the figures given by Brongniart, ex- 
cepting a part of those under Paradoxides, he makes 
the articulations of the side lobes diflfer in number from 
those of the middle lobe. And in all cases makes two 
deep grooves or furrows at the places of meeting. His 
words are— ^01- de^ip^ silUms prqfonds, (by two furrows 
deep), see p. 3* We have in this country at least three 
distinct species, wherein the side lobes are separated 
from the middle lobe by mere undulations in the articu- 
lations of the abdomen. With due deference, which, 
in this casey I feel, I venture to propose a new genus, 
founded on that character. 

Genus Bbongniatia.* Mihi. Foire abdomen al- 
ways, and post abdomen in some cases, longituduially 
divided into throe lobes, by regular series of undula- 
tions traversing the joints, without grooves ; articula- 
tions of the side lobes being manifest continuations of 
those of the middle lobe, and consequently, agreeing in 
Dumber. 

B. platycephahj head and fore abd<toen very broad 
and depressed, the abdomen with ten joints, curved 
forward at the undulations ; post-abdomen and tail with 
about 16 joints, curved backward at the undulatwns ; 
the three lobes of the tail more distinctly separated : 
divisions between the joints of the abdomen double.-* 
Found in soft slaty lias. A figure (rf the head and 8 
joints of the fore abdomen of this species was given 

me by Mr. G. W. F ^h, two or three years since. 

He said that Dr. Bigsby found the specimen on St. 
John's Island, in Lake Huron ; and tliat it had been 

•It 18 my opinion, that Dr. Eights has specimens of two distinct spe- 
cies of thie genufl, which be collected in the Southern Ocean. He 
will soon publish figures of tliem, for the examination of entymologistfi. 
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published under the name, Asaphus platycephalus. I 
have before me two specimens from Lockport, on the 
Erie Canal, presented by Dr. Smith of that place. — 
The whole animal was six inches long and three broad. 
Ogjges latissimus, Am. Jour. Sci. v. 20, p. 136. 

J9. isoteleay head and tail nearly of the same form and - 
size, and contractile ; joints of the abdomen 8 ; undu- 
lations of the joints strong ; and the joints curved for- 
ward beyond the undulations. Found in transition 
limerock at Trenton Falls. Published under Isotelus 
gigas by De Kay, with a suggestion that these two spe- 
cies might form the type of a new genus. But the 
platycephalus had not then been examined, excepting 
the head and 8 joints of the abdomen. 

B. carcinodeaj* mihi, the anterior and posterior parts 
incurved or folded upon each other, with their termin- 
ations meeting evenly : living specimens exhibit a sub- 
spherical form when incurved: but the posterior folded 
half only appears in fossil specimens, which consists of 
three articulations, a terminal rounded division, and 
narrow cuniform side-lobes ; the articulations of the mid- 
dle lobe are oblique from the middle backwards, and 
each side-lobe has but one articulation, which is at its 
broad or folding end. 

When the covering is present it is white caihonate 
of lime. Found at Cold Spring, on the Mohawk. 
About three fourths of an inch across. Called Cancer 
triloboidus in Am. Jour. Sci. v. p. 137. 

Genus Nuttainia.I Mihi. (filletted trilobite) Head 
in three lobes, the middle one most promi^ent ; the two 

* KarkinodeSf Greek, otKarkinoSf crab, oides, appearance. I sent 
flpecimens toBrongniart, and he told tbe bearer, that they appeared to 
be the connecting link between tbe Trilobite and Crab. Dr. Eights 
has several specimens of living species resembling this, which he col- 
lected on the beach at Cape Horn. They are about 1| inch long and 
half as broad, sub cylindric, incurved when at rest A drawing will 
soon be published, and a specimen will be sent to Brongniart. The 
fossil here described and Dr. E's living species seem to'me to connect 
the extinct and Tmng animals of this curions family* 

t Ntdto (or nusso) Greek, to puncture— fotma, a fillet I prepared 
this article and sent it to the printer, under the generic name of Wah- 
lenberg (Entomostracites) with some modification. Afterwards my 
5 
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lateral lobes, subrbettdspherieal or sufi-quadrantal : the 
whole bead btyrdeTed antetiorly with a punctured fillet; 
body distinctly three lobed, middle lobe snb-cylindric, 
and not so broad as the side lobes. 

N. tanceniricay mihi ; fillet in the form of a semi- 
ellipse cut in the direction of its transverse diameter, 
and tmncated so as to present the two ends of the fillet 
in the line of the same diameter ; punctures of the fil- 
let in about 4 or 5 concentric arcs, separated by al- 
ternating arcs of fine elevated ridges : middle lobe of 
the head narrower dian the side lobes, more prominent, 
and tapering posteriorly; whole animal short-ovate: 
side lobes wing-like, flat, with very narrow joints. The 
head is found in great numbers in the transition lime- 
rock of Glenn's Falls, and in the wacke variety of tran- 
sition argilite on the Champlain Canal, between Wa- 
terford and the Mohawk. Three figures, 7 A. B. C 
Plate IT, of Brongniart, found in Russia by Stokes, 
are the heads of this species; but Stokes did not find 
the bodies. Fig. 6 of the isame, is probably a iq)ecies 
of this genus. The head excludes all these species 
^ from the genus Asaphus. 

jV. sparmy mihi ; fillet nearly straight in fiont of the 
middle lobe of the head ; punctures of the fillet scat- 
tered irregularly, without any alternating ridges : head 
compressed, covered with scattered punctures, ha^ng 
its side lobes mtkch smaller than the middle <me ; mid- 
dle lobe with straitish sides, giving it somewhat Uie 
form of a parallelogram. Found in 3d graywacke, or 
grit-slate, in Coeymans, 16 miles south-west of Albany. 
I have the head of one before me, two and a half inches 
broad and one and a half long. The whole of the ani- 
mal must have been six or seven inches in length. 

pupi], R* F. Livingston, discovered the entire body in two fcur speci. 
mens ; by whieh.it appeared, that W/s name signifying prickly insect, 
eoold not be retained, as the generic name. He had seen the body Of 
two species, punctatua and gramUaius; both of which had prickly or 
pimpled bodies. 
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3. RADAIATA, OR ZOOPHYTES (Animal plants.) 
CRINOIDITE FAMILY (wheel-whirls.) 
These organic fossils are generally found under half 
an inch in diameter in short cjlindrical fragments; 
and from the appearance of their annulated articulationSi 
are called petrified wheel-whirls. Authors have called 
them Entrochites and Encrinites. J. Miller, a distin- 
guished naturalist^ has heen successful in tracing these 
common branches to central bodies j; and drawn char- 
acters from them by which he has established seven 
genera and twenty-two species. But it is in^ssible 
for students in geology who study rocks in place to de- 
termine either genus or species in one case of a hun- 
dred^ by the aid of Miller's descriptions ; because the 
central body cannot be found by them. I sh«dl there- 
fore continue the use of the names and descriptions^ 
which I published in the 2d yol. Am. Jour. Sci., an4 
which I adopted twelve years since in my school. As 
I shall describe none but those which I have seen in 
place and have now before me, the student cannot be 
misled by me ; for when he finds a specimen answer- 
ing to my description, it will serve as an index to the 
name under which I have described the rock in which 
he finds it. As fast as Miller's names can be ascer- 
tained, they may be published^ and these descriptions 
be retained.* ^ 

* Cuvier's tfoncise definitions of Hiller^s genera are here aiAijoined, 
for the purpose of giving the student a general view of the structure of 
these Koopbytes. 

The fossils called Entrochites w Eocrinltes are stems and branches 
articulated :to a central bpcly. The strJVPture of the hodj naturally di« 
vides the genera iatQ .thioee aectiona. 

3S[ea(SK»i 1. Bodiasionned of jwBces.aiAioulated mth ib» ja«|D4|.and 
hjeajring tl^ cays by similar articulatioQs. 

Genus Apocbixitus. Stem ro}md. and, Inflated above. 

G. £U(cpu9iT0S. Stem round and not.inflated. 

G. Pentacriiiitvs. Stem pentagonal 

Section S2. Bodies formed of angular platea,umtad.at .the edges, and 
in several rangea. 

G* Pz^TKcauvrrus. Having 2 ranges, one of ? plates and the 
»th^ of'S. 

G. PoTBRiocKiNiTUS. Having 3 ranges, each of 5 plates. , 
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EircRiKVs or Entrochus.* The stems (being the 
only parts usually found) are cylindrical columns of ar- 
ticulations resembling pieces of coin piled upon each 
other like the Voltaic pile ; each joint or piece is stria- 
ted with radii from the centre to the periphery, and has 
a hole through its centre, forming an axis to the whole 
column^ either filled or empty. 

E. tranaversua (birdseye pins) rings low or confluent, 
so that the colunm appears nearly or quite smooth ; per- 
forates strata transversely. Found in the lowest and 
most compact layer of metalliferous limerock. It is 
called Encrynal by Conybeare, and Birdseye marble by 
stone-cutters. __ 

E. iricychis (double jointed whirls) having three kinds 
of rings, the [Smallest alternating with each of the other 
kinds in regular succession. Inner castings are often 
found ; the smallest will then appear most prominent. 
Found in third graywacke above the coal In Pennsyl- 
vania. My best specimens were found in Owego, ly- 
ing in the direction of the layers of the rock. 

E. mulHradiatus (many-rayed whirls) articulations 
many-rayed (from 40 — 80) very thin, perforate stra- 
ta transversely. Found in second graywacke in Nis- 
keuna. 

E> cwvaius (curved wheel-whirls) articulations dis- 
tant, with their edges finely double ; column always 
curved and lying between layers. Found in shell lime 
rock at Glenn's Falls. 

6. CrAratOGROrros. Having three ranges, eedi of 5 plates, the 
last with inserted plates often increasing it to ten. 

O. AcTXVOCBimTUS. Haymg several ranges— Ist, of 3 plates, 2d, 
of 5, others more, and die two first have radiating ridges. 

G. Rhodocbimitos. Having several range»— 1st, of 3 plates, 3d, of 
5, 3d, of 10 ; others of more ; and the three first have radiating ridgee. 

Stciion 3. Bodies formed of a single piece. 

G. EuoEMUCBiRXTVS. Having the appearance of 5 pieces soldered 
together. 

* EfurimUt in die form of a lily, called stone-lily. ErUrothtu, in the 
form of the wheel in a pulley, a circular piece pf board as the head of a 
cask. The stems of this petrifaction are piles of pieces like piles of 
copper coin ; and the body is somewhat lily-like — hence the two names. 
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£. interruptus^ haying two kinds of rings, mostly in 
regolar alternations with each other ; or rather the high 
prominent whirls are interrupted hy low small ones, 
single or in pairs. Found in the Coral rag over Coral 
Cave on the Helderberg ; mostly in the direction of the 
layers of the rock. 

E. tereHformiSy tapering rapidly; whirls low, even, 
generally pale or whitish. Found with the last. 

E. giganteus (red coralline) branching, red or grey : 
often compressed, whirls uniform and generally obscure : 
branches of great length ; mostly lying in the direction 
of the layers, or nearly so. Found in saliferous rocks 
at Oak Orchard, Mineral Hill in Blenheim, and a mile 
south of Mt House. 

Pentacrinus. Stem 6-comered ; rays in 6 lobes. 

p. 'fonbriatusy (fringed whirl,( the 5 lobes fringed 
with- striae ; whorls as of the species Encrinus tricyclus. 
Found in 2d graywacke at Niskeuna with the Encri- 
nus multiradiatus,' both perforating the layers of their 
respective rocks, and also lying in the direction of them 
sometimes. 

Echinus. Spheroidal, shelly, and beset with spines; 
mouth in the middle of the under surface ; and having 
ten bands arranged like meridian lines, each extending 
from the mouth to the opposite centre. 

E- gyracanthusy^ mihi ; (ring-spine urchin*) Shell 
in undulating concentric lamellar circles ; spines nu- 
merous, regularly terete, surrounded by numerous 
prominent whirls or rings (10 to 15) and terminating in 
naked points. The spines are often found in the cleav- 
ages of the Comiferous limerock of Bethlehem, pointing 
in all directions, without the presence of the body. I 
counted 200 spines on a surface of three square inches, 
averaging one third of an inch in length, and the six- 
teenth of an inch in diameter at the large end. 

CTATHOFHTLLUM-t [Goldfuss] stcm calcareous, 
free or rooting : lamellae from cup-form cells, prolif- 

* Ouroi, a whirl or twg, akaathoa, diom. 

t KmOhot, a cup, pkuUon, a leaf or lamina. Acervulariay Madre- 
pora, Caryophyllea, of authors. 
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erous from the centre or margin accumulated into a 
cylinder; cylinders turbirate, mostly horn-form, solita- 
ry or united in groups, transversely rugose and longitu- 
dinally striate ; terminal cell at the largest end gener- 
ally radiately plaited-lamellar. 

C ceratites (common stone-horn) free, single, cone- 
form and incurved towards the apex ; cell of the base 
cup-form with erect margin, having from 40 to 60 sub- 
dentate and sub-equal laminsB. 

Cfexuosum (zigzag horn) flexuose, sub-cylindric; 
base ceU sub-funnel-form, with slender equal laminse. 

C termiculare (ridgy horn) sub-cylindrical, with 
large transverse rugae or geniculate ridges, sometimes 
flexuose or irregularly curved, so as to give the joints 
the appearance of being irregularly united; lan^ls 
few, remote, equal. 

C ved<mlo8um (porous horn) turbinate ; base cell siib- 
^umel-foDn ; lamelle formed into cells. The cells are 
oval, spbericai, concavo-convex, and irregular. 

C fuadrigendnum (pin horn) cespitose with numer- 
ous minute sub-cylindrical colunms coalescing in a sub- 
flphericai mass ; prdifeious, three or four from one base ; 
disk^f each flattish, often rising a little in the middle, 
lamelle veiy narrow, greater and smaller ones altemar 
ting. In my specimens, each cohunn is about the six- 
teenth of an iiM^h in diameter, and from two to four hun- 
dred are united in each spherical mass. Their disks 
fo^sent a beautifully radiated appearance under a lens* 

€. hexa^fimttm (wry-neck horns) rugose, sub^cylin- 
dcical, hexagonal, or pentagonal, with the disk reflex- 
«d; segregate (single,) or cespitose and proUferaus. 
My specimen is single, three-fourths of an in<^ in di- 
uneter, cylindrical^ and leflexed at right Bt^s so as Jbo 
bdng Kihie disk into a vertix^al poaitioA. 

C hekanlhoideB (sunflower homi) cespitose or soli- 
tai^ ; when ^cespitose each column is pentagoiial or 
beics^gonals wjien solitary it is elongated and prolifer- 
ous, or short-turbinate : the disk has from 60 to 80 rays 
in pairs confluent, with tiie BMigin mote or less wflexed. 
I found the cespitose and tuibinate varieties. 
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N. B. The seven species described above, we found 
at Bethlehem and Van Schaak's. They are all con- 
fined to the Comiferous Limerock. 

G, hypocrateriformis (salver horns) turbinate and sub- 
cylindric, single or cespitose : the terminal disk tubu- 
lar in the centre and the limb flat; the equal rajs 
come to the bottom by pairs. My specimen is single ; 
I found it on the south shore ctf Lake Erie. 

TuRBiNOLA.* [Lamarck] turbinate, simple, free, sol- 
itary, not rugose or with smooth rugae, cells lamellose ; 
lamellee (connected at the centre and naked at the sides) 
form one terminal cell at the disk. 

T. mitrata (mitred cone, smooth horn) sub-cOmpres-^ 
sed on the sides; apex incurved: lamellae thickish, 
cub-connate and papillose at the surface, unequal, some- 
what toothed, forming an ovate, stellate disk. My spe- 
cimens average an inch in length. Found at Glenn's 
Falls. 

MADREPORITE FAMILY. 

Madrepora. (tree corals) Cells obliquely radia- 
ting, constituting a calcareous stipe, confert, and de- 
pressed in the centre. 

M, Umbaia (branch^g coral) branching and the 
branches' sub-cylindrical ; the mouths of the cells radi- 
ate-straite in the periphery. I found one specimen on 
the south shore of Lake Erie, near 18 mile Creek.f 

LiTHODENDRON.J Sch. (stouc trccs) Stem calcareous, 
affixed, tree-form ; lamellar cells combined in a branch- 
ing trunk: the trunk cylindrical or thickened at the 
base ; branches terete ; terminal cells cup-form. 

L. dichoiomum (cylindrical stone tree) Cespitose, 
ered. Sub-flexuose ; branches diohotomous, densely 
i^ate ; little stars excavated orbicularly. Veiy oom- 

* Bippurite0 of authors* 

t Goldfuss says, there is in North America near Chesapeak Bay, 
9L paimtOa (hand eonl) compreased, palmate, ceDs remote, im- 
mersed; lamellae conjoined in net>4ike form in the centre, with gla- 
brous interstices. Smdents riieuld search for tbis species, as more 
species of this genus would be useful in determining some of our strata. 

t Madrepora lin. CJaryophyllea, Lam. 
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mon at Glenn's Falls, lying between the layers of the 
limerock. 

Zr. pUcatum (flattened stone tree) Branching, cespi- 
tose ; branches compressed, erect, densely striate, fasti- 
giate, bifid or trifid : the little stars irregularly plicate. 
Found at Glenn's Falls, generally perforating the layers 
of limestone, like the Encrinus transversus ; but is 
readily distinguished by its compressed stems. 

AsTREA. (star corals) Stems calcareous, irregular, 
incrusted or glomerate ; lamells from the tubes paral- 
lel or radiating, either contiguous or conjoined by in- 
terposed porous masses: the terminal cells form stellate 
laminsB. 

A. stylapora (star-stone) Hemispherical ; little stars 
angle-tubular, approximating and contiguous, margin 
glabrous, lamellae distant ; the centre of the column or 
star extended a little. Common in the south bank of 
Lake Erie ; about one inch in diameter. 

A.porasa (great star-stone) Fungi-form, (subHspheri- 
cal) or sub-ramous : little stars equal, remote, excavated ; 
lamellae rather distant with pores irregularly interposed. 
I found a specimen on the south shore of Lake Erie, 
about two inches in diameter, and covered with a half 
inch coat of iron pyrites. 

TUBIPORITE FAMILY. 

CoLUMNARiA. Stem calcareous; tubes prismatic, 
contiguous, parallel or radiating; partitions transverse 
without any communicating pores : tubes lamellar with- 
in and the laminsB radiate. 

C. alveokUa (coral cakes) Hemispherical (often con- 
cave-convex, and sometimes flat) tubes unequal in 
length, striated longitudinally, and radiating from ihe 
base ; those lameUie of the little stars are rather remote 
which radiate from the centre, the marginal ones alter- 
nating. Very abundant over the Coral cave, on the 
Helderburg. They are from three inches in diameter 
to ten. 

C sulcata (furrowed corals) tubes generally parallel 
and straight, sometimes a little curved ; furrowed Ion- 
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gitudinally and subHStriate : lamells of the stars radiat- 
ing from the center, and the marginal ones alternating. 
Very abundant in transition limeroek, at Glenn's Falls, 
where it is generally dark brown. We find some therc^ 
whose prismatic columns are six inches long. 

C. ifUermediaf mihi : tubes sub-striate, scarcely sul- 
cate^ mostly parallel when in large formless masses 
and radiating when in small obconic masses. It seems 
lo be intermediate in character, (as it is in stratiogra- 
phical positicm) between the aiveokUa and sulcata* It 
is distinguished from mrcimda microptfuilma by its 
prismatic tubes. Found near Bethlehem caverns in 
cherty limerock. Not described in Goldfusa. 

SarcinulI. Stems calcareous, conglomerated : tubes 
cylindrical (sometimes angular by compression) di- 
TCfging, sometimes almost parallel ; intermediate lami- 
niB tiransTcrse and joined in fascicles : transverse parti- 
tions within the tubes, and laminae radiating in whorls. 
f S. ndcrojahaimay tubes diverging, remotely ribbed; 
ffays of each tube 6, in whorls, and each ray twice 
forked ; lamelle connected remotely. BetUehem and 
Van Schaack's* 

S* ramoBOy mihi ; tubes distant and branching irregu- 
larly but not frequently. It resembles the.mtcrqp/Aa/- 
ma ; but cannot be considered as a variety, on account 
of die irregular courses the tubes pursue through the 
mass of rock, and the branching into almost equal parts 
which sometimes occurs. Found at Bethlehem caverns. 

Strinqopora. Calcareous; tubes cylindrical, parat-i 
iel, or diverging, remote : the diaphragm- like partitions 
across the tube, originating from central proliferous fun- 
nel form organs, are conjoined among each other in 
lateral single tubes. 

S. verticeUaiay tubes straight, remote, lateral tubes 
connected, sometimes whorled. Goldfuss says, this is 
found near Lake Huron. I have not seen it in place. 

Catenipora. Calcareous; tubes paraflel, constituting 
vertical laminae in net-like chains : tubes compressed, 
intercepted within with transverse partitions* 
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C' escharoUes (chain coral) tubifeioufl lanons aiiM- 
tamosing net-like, and the meshes (alveoles) irregular, 
subipentagonal ; the little mouOiS of the tubes (or links) 
lanceolate. Found in Caledonia, N. Y. 

FUNGITE FAMILY. 
FuNQiA. Cell solitary^ ttople, free, disk^form or 
henu8[dieriC| constructed of entire or denticulated sub- 
peqpendicular lominiey coalescenf below, and fonning 
in the upper surface one star. The star occiqpying lifae 
whole upper surfaoei has its centre io^ressed. The 
lower superficies is somewhat flattish, sulcate-stciale hk 
a radiated or concentrated manner. 
F. polymorjAOf (many*faced fungite) oonvexor hem- 
. ispheried above, with an obbng ftpression in the mid- 
dle (ofien obscure) ; lamelle equal confert granula- 
ted ; at the base concentrically sUlcate, with minute 
radiating striae. Several varieties of this spedes are 
common at Glenn's Falls and Amsterdam: where they 
often lie with dieir c<myez side) projecting from Ae 
rocks'snrface. 

jP. discaidea (flat-faced fungite) convex both sides, 
but presents a flattened disk above altd depression in 
the orbicular centre beneath : lamelliB confert, equal, 
thickiah, toothed, cross-barred ; rugose furrows concen- 
tric at the base. Very common at Glenn's Falls, where 
they are generally immersed in the rock, so that the 
upper surface U nearly level with the smfBtce of the 
rock. 

Alctonia. Funnel-form or ];Hleus-like, suppcnrted on 
a stipe : tubes, arising from within the stipe, radiate 
to the disk or brim of the pileus. 

A» Jungioideaj mihi, (fungus stone) pileus flat, with 
the tubes mostly radiating to, and terminating in, the 
broad vertical brim. Our spedmen was found in a 
cavern at Betlilehem. It is now in the Troy Lyceum, 
labelled Alcyonia in the hand-writing of Le Sueur — 
I lemember shewing it to him at Albany in 1819. See 
Conybeare and Philips, p. 76. 
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GORGONITE FARHLF. 

^ Gorgon I A.. (Petal atoBes) stem affijsed, flLia^b-rdei)- . 
dritic ; its axis cornepus and. di^tinpt;. crust penyianent> 
fibrous, calcareous. 

G, ripisteriaf very branchijig «|id net-form^ spread 
tout like a faj^ ; bxa,ixcblets subrcompceased, cpalesceiaty 
minutely striated : bark granulose. Found at BetUc- 
hem in Comifroici^ lime-rock 1 ^ inches long. 

G. inJundiHHfarmsy u^dulated-funnel-fonuy (or a^ 
pea^Ag like a petal or spread fan) most ^ely reticul^-. 
ted; meshes appear like pin-^oleS} a little aval mi 
approaching the quincunx order* Found gnrer Go^Ji 
Cav^. About an uach in length. 

PiPiiOCTENiuM- (Doublercomb) CoiwsistS: of Stony 
polypy arranged so as to resemble a Do^rfpcm leaf: 1^- 
mimie in pairs, connate below ; both superficies are 
lamellar and radiating frpm the fafl^* 

D. phvMt (feather comb) oblong, 9ub-fla3pupse ; in^er 
lamellae straight and in pairs, outer ones minut^^y ui^l- 
dulated. Fp.wd oyer Cpr^ Ov^^ AJi>put an XQfh in 

RETEPORI'PE; FAMILY 

Retepcra. (Net stones) reticulate-branched, <$r 
punctured, net-Uke ; cells stoney ; mouths of the cells 
unilateraL 

R. disticha (two-sided net-coral) ramose, branches 
sub-dichotomons ; lateral pores alternate, obliquely or 
transversely in 2 sided rows, tubular. The specimens 
before me are in the same rock with the Caterdpora, 
escharoidesj from Caledonia. They are obscure and* 
doubtful. I introduce this genus, because I believe I 
recollect seeing specimens of this genus in our dbtriet ; 
but I have no good one present. 

CoscTNopoRA. Polypi cup-form, fibrous, punctured 
quincunx funnel-form pores ; fibses densely compressed. 

C. macropora (large-mouthed net-stone) pateHarform, 
pores orbicular, interstices with greater or less punetures. 
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In second graywacke on Becraft Mt. near Hudson. 
Veiy irregular in external form. 

C. inJun^biUfarnda (funnel net-stone) funnel-form, 
perforated at the bottom ; little-mouths arranged in the 
direction of numerous arcs of circles crossing each oth> 
er obliquely, bj having their centers considerably dis- 
tant I have a beautiful specimen two and a half iiich- 
es by three and a half, from the gray wacke with the C 
macropara. 

C. sulcaia (checkered net-stone) ventricose, aper- 
tures of pores within rhomboidal, wihout orbicular; 
furrows immersed longitudinally. My specimens are 
from Bethlehem caverns. They are very 'perfectly 
checked; but the checks often meet at angles. The 
furrows are deep one way, with shallow lines the oth- 
er way ; like furrowing out rows of com deeply one 
way and Tnth a shallow furrow the other way. 

Flustra. Stem fixed, consisting of numerous cells, 
united somewhat like those of honeycomb : sometime? 
it is a mere mat of cells incrusted on the surface of an- 
other body. 

F, carbaseoidegjnaUd] stem subdivided or branched ; 
cells in tesselated rhombs^ Resembles the recent Fkt^- 
tra carhosaa. Abundant at Glenns' Falls. Found by 
Prof. Fowler recently in transitioH limerock on the 
east shore of Lake Champlain^ Vermont. A species of 
this genus is found in the transition silicious slate on 
the bank of Hudson river in the city of Hudson ; but 
my specimens are notHufficient to enable me to detect 
specific character ; but I believe it is this. 

Students should be told, that the checked appearance 
of most species of the flustra is made by the termina-' 
tion of oblique tubes. Therefore they may often deter- 
mine the genus by the exposed sides of these tubes ly- 
ing upon each other in imbricated order, like grains of 
wheat in the head, when the checkered order of their 
termination is not manifest. 

Remarks. It may appear to be a great absurdity, 
that I have described no bivalve molusci, to those who 
have never made an application of organiised remains 
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for the purpose of determining geological strata. The 
following are mj reasons. 

1. They are the most difficult to determine of all re- 
mains. First, becanse thej are most numerous for 
iheir cemented fragments often constitute almost the en- 
tire mass of a limerock. As dififerent species approach 
each other in so many points of character, they can 
scarcely be distinguished in the most perfect specimens 
— or even in the recent state. Second, because the 
hinges, cardinal and lateral teeth, are essential for de- 
termining most species. These are either obliterated, 
on account of their perishable nature, or are hidden in 
the interior of a closed shell. We are, therefore, com- 
pelled to resort to the general configuration, as figured by 
Sowerby and others ; which is a yeiy indefinite meth- 
od on account of the near approach in configuration, 
even between different genera. 

2. The remains of animals of the genus Orthocera, 
Ammonites, and Bellerophon, of the numerous species 
of articulated and radiated animals, are to be found in 
all strata, where bivalves are found ; and they can be 
determined by any small fragment of any part. 

It is proper to add, that a few species of bivalves may 
be found useful, or even necessary* Students in geol- 
ogy are requested to consider the Productus dqnt$9U8y 
Tkrebratula ovoidesj perava&aj sprnferMes. 

PROD0CTU8 dipressus has a straight hinge, so as to 
resembletheformof the letter D., and sometimes ap- 
puf^hes a square fbrm. It is flat on the upper side, 
and its whole surface is in undulated wrinkles. It is 
found in comiferous limerock (the upper terminating 
formation of the lower secondary series) and in the 2d 
graywacke, which forms the lower formation of the 
same series. It is therefore important in illustrating the 
cotemporaneous character of the series. 
» Terebratula, avoides and peravoHs- The ovoides is 
nearly egg-form, the perovaMs is a long oval. They are 
both found with the Bellerophon in the calcareous grit, 
or shell grit, on the Helderberg— also in all parts of 
Europe in the same rock. 
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TxlaesRA'nfLA spir^ercides. This is veiy c<$mfti6ii iif 
the grit slate, in 3d graywack^ slate, on tlie sontb 
shone of Lake Erie, it may serve as an index to de- 
termine equivalents in this country. I will ^erefore 
describe it 

T. sjpmferoidesy mihi. Broader than long; trans- 
vemely sulcated, or rather having concentric imbrica* 
tedkyers; not striated longitudinally : beak scmiewhat 
incurved, tha most prominent perforated, and die per* 
foxalion. remarkably well preserved in most specimens : 
hinge irtrai^tiiih, and presenting the appearance of a 
^pirifBr. Fron an inehto an inch and a half long. 
Very p^ect al<ttg the south shore- of Lake Erie from 
I^to 24 miles west of Buflklo— particularly on each 
side «f the moudi of Eighteen-mile Creek. 

i aoa awBie of the importance <^ odi^ oi^nized re- 
mains, as conducing to the object proposed; But I 
have Aot been able to ascertain llie precise strata, in 
ifi^idi other vdica, known to me, are found in this 
country. Authors, who have described ih«n, are 
probably correct; batwe mlg^tnot agree in the naming 
— ^and I eveft doubt in some cases, which.! have here 
set down t& fixed; Dr^ Bigsby^s sj^ndid ogy ges bol- 
toni is unqoestionabty correct; but I have not been 
aU&tosjettlie its precise associations. Tlie upper rook 
atliOckportlcall, Geodiferous limerock— Bie rock-un- 
der it, in a slaty variety of the liasoid rook, or hydfau- 
lie cMMiit Numerous other ascertained relies are 
sumiarly situated ; particularly several spedesof bsMk 
cera and unmonites. 

These 22^pageaare pnblished for the purpose of-pro- 
moting enquiry. Students will be induced to begin to 
make collections ; and matured geologists will be pre-r 
pared to answer the question — ^howmany, and whieh, 
species of relics ^Ube suffident for ascertaining all 
our slrata ^ 
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STRUCTUBJB OF THfi fiA&TH. 

Any theory so constructed as to be in accordance xviih 
known facts and appearances, whetiier susceptible of 
demonstration or not, aids the memory in the study of 
Cleology. I shall therefore adopt one, but disclaim all 
responsibility for its support ; as future discoveries 
may prove it to be untenable. 

. CREATION. 
Attempts have been made to shew that the six days 
labor, recorded by Moses, can now be traced, day by 
day, in the present appearances of the earth.* For this 
purpose sonote take each day for a thousand years ; rely- 
ing on a passage in the Bible that '^ a thousaHdyeavs are 
as one day with the Creator''. Others consider a day at 
the creation as an undefined portion of time, because 
the «un was not appointed ^to rule the day" until 
tiiree of the days had past. Otbers say, that the Cre- 
ator hastened the ordinary operations of natuxe, so ibBt 
the same events were brought about in twenty^four 
hours, that ordinarily occur since that period, in a tkcmr 
wind years. Thus by giving an increased velocity to 
chemical and philosophical attraction in the ratio of 
ataee hundred and sixty-five thousand to one ; matter 
•would assume the organized form of aninsnts and veg- 
etables, and pass to the state of death and petrifaction 
in the diree hundred and sixty^^e thousandth part of 
•the time now required for the same pioceiseB. OtlMsrs 

* *the remarkable coincidences between the Mosaic account ^f the 
order in which organized beings werecreatedi and the' order of sup^r^ 
position now held by organised remains, often attract ifae attenlbn of 
the curious student in geology. According to the Mosaie account, 
gramineous plants were created on the third day — aquatic animals 
on the fifth day— dry tatid atumalB, on die dnh day ; and man Was Ihe 
liscofthedry Iftudaaimalk Now we find petHfactfons ef grartiaiom 
planis in find eldest ibrmation of ereiy series, together with SetaB and 
palm-like plants — ^petriiactioas of aquatic aiUmals ia the more recent 
formationeh-but no relics of dry land animals are found below the up- 
permost (most recent) of all the series of deposites. But'Ae fenaiha 
of nan has adt been found in antedilnml strtita ; wfaieh seedis to ac- 
cord with his having been created after tha surface of the earth was 
^''ttled, and all other works of creation were fiv^lshed. 
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do not consider the Bible as intended for a system of 
Geology or Astronomy ; therefore do not deem the sun's 
standing still at the command of Joshua any evidence 
that the earth does not turn on its axis — ^nor the recent 
date of the creation as evidence that the organized re- 
mains found in transition and secondary rocks ought to 
be ascribed to a Luaus Natura. Dr. Scott, the learned 
annotator on the Bible, says — ^^ the chaotic mass seems 
to have been instantaneously created out of nothing, 
and then gradually reduced to order and beauty.'' We 
may add, that we have no means of knowing, whether 
the words, ^< In the beginmng God created the heaven 
and the earth," refer to the beginning of the mx days 
iDork of creation, or to a period many thousands of years 
before that event. 

REGULAR DEPOSITES. 

Successions of modipications of the surface of 
THE Earth, and of the extinction and re-creation 
of Animals. 

The geological deposites of this country (and proba- 
bly those of the eastern contment,) exhibit grounds for 
conjecture, if not absolute demonstration, that the sur- 
face of the earth has undergone five general modifica- 
tions, which no animals survived. Four of these mod- 
ifications were followed by as many new creations of 
animals. Also that two new creations of animals suc- 
ceeded the final depositions of all regular strata. In 
the whole, there appears to have been five creations of 
animals, at least (perhaps ten) since the primitive mass 
of the earth was formed ; and .a long interval succeeded 
each creation. 

I shall here make references to localities in proof of 
this statement ; but a more full account of ihem in par- 
ticular localities will appear in the alphabetical arrange- 
ment of geographical localities. I will premise, that we 
have five series of strata, or a five-fold repetition of a 
Carboniferous, Quartzose, and Calcareous formation. 
The first is called primitive, and contains no organized 
remains. In each of the other four series, the carbo- 
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inferous, and calcareous formations, contain organized 
remains ; but the quartzose formations are dentate of 
such relics.* 

Each of the five series of (carboniferous, quartzose, 
and calcareous,) strata, is terminated by a stratum con- 
taining a large proportion of caibonate of lime. The 
cfaaracteristica of these terminal strata are the following 

CLASSES OF REGULAR DEPOSITS. 

First Series (primitive) is terminated by granular 
iimerocky destitute of any organised remains. Ex. From 
Connecticut River to New York line. 

Second Series (transition) is terminated by coft^act 
*nd shelly Hmerocks ; the tjompact perforated with en- 
crinites, (called enicriwd limerock by Conybeare,) the 
shelly containing fungia (may be called Jnngital lime- 
fock. ) In this series radiated and molluscous relics are 
found ; but the latter have more than otie valve, or are 
>one-vaIved and chambered. Ex. From Massachusetts 
tine to the foot of Helderberg Mountains. 

Third Series (lower secondary) is terminated by 
cormferotts or cherty Hmerock ; it contains hom-stone, 
and abounds in stone horns, called Cyathophyllites, 
(may be called ceratialf limerock ) . Univalves, not cham- 
bered^ fint appear in this series. Ex. From Trenton 
Falls to Otsego limerock. 

Fourth Series (upper secondary) is terminated by 
limeroek ; a^ chalky ooHtCj or coral rag. It always has, near 
or at its termination, a calcareous stratum containing • 
hemispherical and fan-form corals, (may be called co- 
ral limerock.) Vertebrated oviparous animals are found 
in it in some localities on the Eastern continent, in lias 
teck* Ex. From Bethlehem cavern^ to Coral Cave 
north of Pucker street on the Helderberg. 

Fifth Series (tertiary) is terminated by a lime de- 
posite of shell marl ; which abounds in, (or rather 

* It may bereafter be provod, that a new creation of animals prece* 
ded and succeeded the quartzose deposites In each series. This would 
make ten creations of animals. 

t Froni keration Gr. a little horn. 
7 
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cohbuU of) moUoBcous relics of the heUcUe (snail) fam* 
ily (may be called hekcUal marl). This series has its 
strata, mostly, not indurated, and embraces numerous 
vertebral animals, some of which are Tiviparous. Ex. 
Middletown and South Amboy, New Jersey — also Erie 
Canal west of Nine-mile Creek. 

Recapitulation* Fint Series (primitire) terminar 
ted by Granular limerock. Second Series (transition) 
terminated by Fungital limerock. Third Series 
(lower secondary) terminated by Ceratial limerock. 
Fourth Series (upper secondary) terminated by Coral 
limerock. Ftfth Series (tertiary) terminated by He- 

LICITAL MARL. 

We learn from inspecting the geological strata of North 
America,' that vegetables were planted upon the carbon- 
ate of lime termination of each series, or class of strata. 
Because vegetables, in a charred and uncharged state, 
are fimnd in the next succeeding stratum, which is al- 
ways slaty. Aquatic animals, mostly marine, succeed- 
ed the vegetables, until the fourth series was complet- 
ed. Then a few dry land vertebrated ovipatous and 
viviparous animals were created; whose remains are 
found in the tertiary class. Timber trees were planted 
and grew at the same time ; whose charred remains we 
now find in the marly clay of Jersey tertiary, along the 
south bank of Amboy bay, and in other places. 

Man appears to have been made after the deposition 
of the tertiary series ; for his remains are never found 
in it, nor in any of the preceding series. An aqueous 
deluge swept most of his species, and of his associate 
animals, from the earth. The diluvial deposites have 
preserved many records of antideluvial existence. Pachy- 
dermous (thick skin) animak, as elephants ; a few ni- 
minantia (cud-chawers) as deer ; camaria (flesh-eatera) 
as hyenas, have left their preserved remains. But we 
have numerous animals at this day whose remains are 
not found in diluvion ; and would be as likely to be 
preserved, as those which are most common. Rence 
we may justly infer, that an extensive creation of ani- 
mals has occurred since the deluge. The same in- 
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ference in respect to plants is still better supported; 
because plants are more easily preserved than animals, 
as tbej are less perishable. 

Diaturbances of regular deposUes* 
After the first series of strata had been deposited, 
(according to Werner in concentric spheres, like the 
coats of an onion,) it appears that these strata were bro- 
ken up, or burst through in several northerly and south- 
erly rents, by an inconceivable force, exerted beneath 
the stratum of granite. The most important of those 
rents are represented in Fig. 2, of the wood-cuts in 
this text-book. This effort of Nature (generally as- 
cribed to the production and expansion of steam by in- 
ternal heat) raised the broken edges of the granite to 
such a height, that they are rarely covered by later de- 
posites. As they are universal, they form excellent 
starting points. Hence Werner commenced with gran- 
ite as the first in his series ; and all further discoveries 
confirm the correctness of his views in this particular.* 

'Conybeare, having collected materials for the upper depoeitea be- 
fore he had investigated the lower ones, began widi the uppermost, in 
bis treatise. The confusion wluch such a method would induce, be- 
ginning with strata, rarely to be found (the white chalk has not yet 
been found in America,) it is hoped will prevent its introduction. 
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Explanations of the wood-cuts. 

The first figure is supposed to represent the. conces- 
trie hollow spheres, constituting the exterior rind of 
the earth ; one overlaying another, like the coats of an 
(Hiion. We may imagine that these coneentric hoUow 
spheres continue to the center of the earth — (or, like 
Cordier, we may imagine the interior now in a state of 
fusion.) We can inspect all the strata, in regular or- 
der of superposition, which are represented in this fig- 
ure ; but we know nothing of the dark-coloured interi- 
or, excepting, that it exceeds the exterior in specific 
gravity. This was first shewn by Dr. Maskelyne, and 
is now universally received.* 

In the sectrndfigurcy the combustible materials of the 
first figure (1, 2, 3, 4, 5, 6,) are supposed to have 
been ignited ; and by the expansion of steam or oth- 
erwise, to have produced those rents in the earth, rep- 
resented by the same series of figures. This would 
raise the edges of primitive rocks higher than those, 
which rest upon them ; and thus exhibit our present 
order of series and formations* 

In the third figure^ the series (or classes) of depos- 
ites, excepting ihe tertiary (detritus) are represented, 
according to their present positions, in a tnunaverae 
segment from the Atlantic to the Pacific, across the con- 
tinent of North America. Stratification is shewn by 
the number of series, with an abbreviation for each for- 
mation. From the Mississippi east to the Atiantic, the 
general representation of the order of superposition is 
known to be correct. West of the Mississippi the 
country has not been thoroughly explored. The vast 
disproportion between the elevation and longitudinal 
extension, is sanctioned by usage, and is absolutely ne- 
cessary. If true proportion was regarded, the height of 
Rocky Mts. would not be equal to the necessary diam- 
eter of a hair-stroke line. 

* This was demonstrated by suspending a plumb-line by the side of 
Mt. Shehallon in Scotland, and noting its deviation from perpendicu- 
lar. 



Digitized by 



Google 



THB EARTH. #8 



EXHIBITION OF TWO TRANSVERSE SEGMENTS. 

The ^astb Hhtte supposed to be cut into two parls^ 
at the 429 of north latitude. 

The ohserrer 10 supposed to stand south of die oeiir 
ter of tiie 8e§m^ts-<-ftil the earth, south of himi hsiig 
removed. 
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£XPLANATIONfl. 

Figures 1 and 2.* A. Lower carbonifenmsformatioii 
^— £. Lower qaartzose formatioii — ^I. Lower calcareous 
formation — O. The lower side of the second caifoonif- 
erous formation'when used in Fig. 1. This lower part 
may be primitive. When used in Fig. 2, it is for 
all that formation — U. Second quartzose formation — ^X. 
Second calcareous formation — W. Oceanic waters. • 
Combustibles, 

These are indicated by numeral figures. In Fig. I, 
they are represented as they are supposed to have been 
deposited at the creation. In Fig. 2, tiiey are repre- 
sented as having been consumed by combustion, where- 
by an eiplosion was produced, which burst through fhe 
primitive and tranrition series— the only deposites then 
made; and those not perfecdy indurated. 1. The 
combustibles under Rocky Mt. — 2* New-England—^. 
Britain— 4. Alps and Pyrennes — 5. Caucasus — 6. Him- 
malay. 

Remarks. In Fig. 1, the water is represented as 
encompassing die whole earth ; being pressed out to the 
surface by the greater specific gravity of the earthy ma- 
terials. While the earth and waters were in the qui- 
escent state, no organized beings, but marine, were 
provided with a place of residence. In due time the 
combustible materials marked 1, 2, 3, 4, 5, 6, were 
ignited, and produced the changes exhibited in Fig. 2. 

* These figures are an improTement upon those published in my 
Geological Index, in 1820, and afterwards copied into Woodbridge'f 
Oeogn^iby. 
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Anomalous 
dsposites. 



STRUCTURE. 



Subdivisions 

AND 
COMMON NAMES. 



An ALLUVION. 



sited 8oU. 
:eou9 soil. 



Post dilution. 



Ldtment. 
s or gravel. 



Ultimate dilution. 



grey, sandy. 
3II0W, loamy. 



Proper diluviok. 



loam, 
mould. 



VOLCAKIC KOCKS. 



t columoB- 



dftloid, Bree« 
a, Trachitc. 



3UB0EPINATE TO SBEIES HU 



3. Calcareous. 



2. Q.uart*o$€ andsUiy, 



1, Carbomfanrnt awi 
quartzose. 



S&pdy and elaty tifs^ 
3r liasoid. 



Slftl:^ arid wwke-liKe 
las, or liasoid. 

Sandy fftrviferotis rock. 



9%U^o«3 •eM«b-rook, 



[Safiferous marl.bhiteK 



Digitized by 



Google 
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Remark, 1. I have removed the strata, whicbaffon! 
the salt, iron, gypsum, and hydraulic cement, from the 
regular series, and treated them as subiNtlinates, with a 
Tiew to relieve the student from embarrassment. Com- 
menoing near Utica they extend a great distance along 
the Erie Canal ; but Lake Ontario is their northern 
limit, and they terminate in a cunei-form edge a few 
miles south of it. In several localities European geol- 
ogists have treated the saliferous and cement rocks in 
such a manner, as greatly to perplex their readers. 
From such perplexities the only relief is afibrded by 
treating them as interposed strata, deposited in &e 
middle of the lower secondary class, or third series. 

Remark, 2. I have been much perplexed, and have 
equally perplexed my students, with the lower strata 
of the lower secondary class. I find that tiie best Eu- 
ropean geologists are equally misled, and have misled 
their readers in this country, by mistaking the true po- 
sition of the cherty (comiferous) limerock. I intend to 
prepare an article on that subject for Ibe Journal of 
Science, as soon as my time will permit. At present^ 
I state the following : 

The shell-limerock at Trenton Falls, north of Utica, 
is the uppermost transition stratum, as appears by its 
embraced relics, and by other characters. The carbon- 
iferous slate (2d graywacke slate) overlays it on its^ 
western side, and extends by way of Utica to a fall on 
Starch-Factory Creek, five miles south of that city. 
This is the lower stratum of the lower secondary class,. 
as appears from its organic contents. At the fall last 
mentioned, the millstone grit rests upon it. Those two 
strata may be traced until they are found to pass under 
fhe cherty limerock, which extends from Black Rock 
on Lake Erie, by way of Auburn through Madison 
eounty, Otsego county, to the top of the Helderberg 
lit Pucker Street, 22 miles south-west of Albany. So 
far diis rock continues at nearly the same general level. 
From the place referred to on the Helderberg it de- 
scends suddenly to the eastern foot of the mountain, 
and forms Bethlehem caverns. And though it is more 
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than twenty miles distant from the transition limerock 
at Trenton Falls, where it passes through the counties 
pf Madison and Otsego, the distance between the two 
limerocks does not exceed the fourth of a mile in Beth- 
lehem ; and in Catskill, Greene county, they come in 
contact. The millstone grit, the salifetrous rock, the 
ferriferous rock, the hydraulic limerock, &c. which 
are interposed between them near Utica, having been 
totally discontinued — Cleaving a stratum of the 2d gray- 
wacke (grit slate) about 60 feet thick at Bethlehem, 
and nothing to separate them at Catskill. 

From Catskill the transition and secondary limerocks 
^xtend south in contact by way of Kingston, and along 
the Hudson and Delaware Canal to Delaware river^ 
and thence onward into the state of Pennsylvania. 

Similar parallelisms and divergencies have probably 
misled European geologists. Hence the confusion in 
dijQferent authors respecting their mountain limestone, 
transition limestone, cheity limestone. Jura limestone, 
metalliferous and carboniferous limestone. 

In our district the organized remains afford an all- 
sovereign remedy. After the most dilligent search, we 
find no interference 'm the organized remains of t^e 
two rocks, whether distant or near. I traced the cherty 
(comiferous) limerock, in company with my students 
in July, 1831 , from the top of the Helderberg to Penn- 
sylvania — a distance of one hundred and twenty miles. 
We learned thereby that the cherty limerock of Lake 
Erie embraces Bethlehem caverns and underlays all 
the coal-measures of Pennsylvania. Consequently th^ 
Alleghany and Catskill Mountains are chiefly 3d 
graywacke — being the lower part of the upper secon- 
dary class, or series IV. Our upper secondary rocks 
are always coarser, harder, and wear a more primitive 
aspect than their equivalents in Europe. But their or^ 
ganized remains and order of superposition demoQstr^^te 
their place in the system. 
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DESCRIPTIONS OF STRATA, ACCORDING 
TO THE FOREGOING SYNOPSIS. 

Class. I. Primiiive or first Series* 
1. Carboniferous or slaty, formation. 
Granite, is an aggregate of angular masses of 
quartz, felspar, and mica. Subdivisions. It is called 
crystalline (granite proper) when the felspar and quartz 
present an irregular crystalline, not a slaty, form ' It is 
called slaty (gneiss) when the mica is so interposed in 
layers as to present a slaty form. Varieties. It is 
graphic when the felspar is in a large proportion, and 
the quartz is arranged in oblong masses, so as to pre- 
sent an appearance resembling Chinese letters. It is 
parphyritic when spotted with cuboid blocks of falspar. 
This variety is peculiar to the slaty division. 

Localities. — ^McComb's Mts.* At West Point we 

• find as extensive layers of crystalline granite, as at any 
place which I have visited. Here it always alternates 
with the slaty subdivision (gneiss. )| It is the same at 
Chesterfield, Goshen, Southampton, Russel, Litchfield, 
Norfolk, &c. in Mass. and Conn. These and numerous 
other localities, seem to authorize the adoption of the 
opinion of De Witt Clinton, LL. D. Professor Nuttal, 
and several Europeans, who prefer including the gran- 

' ite and gneiss of Werner under the general name gran- 
ite. Varieties. Sandy^ at Little Falls. Porpkyriticj 
in Johnstown, Montgomery county, N. Y., Litchfield, 
Connecticut; Chester, Massachusetts. Graphic^ in 

* la the month of August and Septemberi 18S8, lieut. Day, at tbe 
request of Dr. Zina Pitcher, collected a series of rock specimens from 
lake Huron to Montreal, on both sides of, and upon, the mountain rkfge, 
which runs along Ae north side of the great chain of lakm. Those 
spedmeBi I hare before me. Also a Bait colleeted by Dr. Pkohe« 
himrfeH^ presenting the entire geology of the whole circuit of Lake Su- 
perior. I am now prepared to inform American geologists, that the 
McComb Ml. range of primitive rocks extends in a northwest d iiec t io n, 
foriimng the north-eastern boundary of the great bkes ; at leatft to the 
distantv^e of one thousand miles from the St. Lawrence at Ogdensburg. 

f taeuL Mather of the Military Academy says, that he found no 
granite propb.v (crystalline granite) in the line of his transverse sec- 
tion from Killing;!/ to Haddam, Conn, nor in the Highlands on the 
Hudson, excepting ^eds and veins. 
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Litchfield, Conn, and Southampton mines. Contents. 
Steatite^ and Serpentine in Savoy and Westfield, Mass. 
Diallagej Lake George. Magnetic iron ore^ Crown 
Point on Lake Champlain. Phmbago in beds almost 
co-extensive with the stratum. 

2. Mica-Slat£, is an figgregate of grains of quartz 
and scales of mica. Subdivisions. Ckmipact^ when the 
slaty laminae are* so closely united, that it will present 
an uniform smooth face when cut transversely. Col- 
umns, or piles, of hexagonal laminae of mica are some- 
times found in this subdivision. Fissiky when the la* 
minae separate readily by a blow upon its surface. 

LocaMties. Compact^ on the Boston stage road be- 
tween Worthington and Chesterfield, and between 
Shrewsbury and Northborough, Massachusetts. Fissikj 
in Conway, Mass. Contents. Staurotidej Litchfield, 
and Goshen, Connecticut. Sapparey Chesterfield, Mas- 
sachusetts; Chatham, Connecticut. Gameiy every 
where, and often plumbago. 

Hornblende Rock, is an aggregate, not basaltic, 
consisting wholly, or in part, of hornblende and felspar. 
Subdivisions. Granitic^ when it presents the appear- 
ance of crystalline granite with hornblende substituted 
for mica. Slaty ^ when of a rifty or tabular structure. 
Varieties. Gneisseoidj when it resembles slaty granite 
(gneiss) with scales of'homblende substituted for mica. 
Greenstoney when of a pretty uniform green colour, and 
containing but a small proportion of felspar, generally 
of a slaty structure PorpkyrUiCy when spotted with 
cuboid masses of felspar. Sieniticy when speckled with 
small irregular masses of felspar. 

LocaKiies. Slatyy east part of Becket, Mass. But- 
teihill, in the Highlands. GramiiCy Dalton, Mass. 
Highlands, adjoining the granite. Varieties. Gnetss- 
eoidy Dalton, Mass. Butterhill, Highlands. PorphyriUcj 
Conway, Plainfield, Buckland, Mass.' SieniHcy Clip 
Hill, Johnstown, N- Y. and near Boston, Mass. Con- 
tents. Gramiey in veins, Belchertown, Mass. Actyno- 
lUey Cummington, Mass. AugitCy Lake George, N. Y. 
Rarely phtmbago. 
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Talcose Slate, is an aggregate of grains of quartz 
and scales of mica and tale. Subdivisions. Compact^ 
having the laminaB so closely united that a transverse 
section may be wrought with a smooth face. When 
the quartzose particles are very minute and in a large 
proportion, it is manufactured into scythe-whetstones, 
called Quinnebog stones. Fissile^ when the lamins 
separate readily by a blow upon the surface. Varieties^ 
ChhritiCy when coloured green by chlorite In some 
localities the chlorite seems to form beds ; or rather the 
rock passes into an aggregate, consisting of quartz, mica, 
talc, and a large proportion of chlorite. Vast beds of 
pure chlorite are embraced in this rock on Deerfield 
river, in Florida, Mass.* and in Windham. Vt. 

Localities. Compact^ east side of Saddle Mountain 
range. Hasiky on the west side of the same range. 
Variety. It is highly coloured with chlorite in the 
east part of Savoy. Contents. Chlorite^ in beds in 
Florida, Mass. containing octahedral crystals of iron 
ore, also, near Williams College, Mass. It contains 
gold in the Carolinas, and probably throughout its whole 
range by way of New- York, to Canada. 

Remark. These four Strata are mostly slaty. In 
truth the crystalline granite, granitic hornblende, and 
sienite, may be called beds, without doing violence to 
propriety or language. Plumbago, which is mostly 
carbon, is found in beds in these strata — chiefly in sla« 
ty granite. As these strata alternate with each other 
continually, they may be considered as cotemporane- 
ous, and constituting one formation.! 

*I have examined the talcose slate of Florida, Mass., where it 
crosses Windham, Vt. It does, absolutely, pass into the soapstone 
quarry of that town; which is green near its western side, eighteen 
miles west of Connecticut river. From fourteen to eighteen miles west 
of Connecticut river are the most extensive manufactories of this 
quarry stone, probably, in the world. This stone is certainly a com- 
pact variety of the talcose slate of Massachusetts, extending to this 
place. The beds of soapstone in slaty and crystalline granite, both 
at Westfield and Savoy, Massachusetts, are always connected with 
serpentine, and differ considerably in the silvery lustre of the scales 
of talc. 
. t From the top of the Green Mt. in Vermont, to the Atlantic (a dis- 
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2. Quartzose formation. 
Granular Quartz, consists of grains of quartz 

united without cement Subdivisions. Compact^ when 
it consists of fine grains, so as to appear almost homo- 
geneous ; generally in large rhomboidal blocks.' Sandy ^ 
when the grains are so slightly attached as to be some- 
what friable. Varieties. Translucent y when it is so 
compact and homogeneoias as to transmit light. VelloWj 
when slightly tinged with iron (probably a carbonate.) 
Ferruginous^ when an aggregate of minute crystals is 
strongly coloured yellow or red with the carbonate or 
peroxyd of iron. 

Localities, Compact, adjoining the east side of Sad- 
dle Mountain range. Sandy, on the west side adjoin- 
ing the granular limestone. Varieties. Translucent, 
Snowy Mountains in Wallingford, Vt. Yellowish, most 
common. Ferruginous, Bennington, Vt Pittsfield, Mass. 
Contents. Hamatite, in Dalton, Massachusetts, three 
miles south of the village. Manganese, in Bennington, 
Vt. 

3. Calcareous formation. 
Granular Limestone consists of glimmering grains 

of carbonate of lime united without cement. Subdivis- 
ions. Compact, when it consists of grains of nearly pure 
carbonate of lime, so closely united that it will take a 
polish. Sandy, when grains of quartz are aggregated, 
with the grains of carbonate of lime, but so loosely 
as to be somewhat friable. Varieties. Dolomite, 
when it consists in part of magnesia, and is friable. 
Verd-antique, when it is variegated in colour by the 
presence of serpentine, giving it more or less of a clou- 
ded green. 

Locahties, Compact, Stockbridge, Mass. Sandy 
west side of Pittsfield, Mass., on the Albany stage 
road. Varieties. Statuary Marble, Stockbridge, Mass. 

tance of about 120 miles) the general alternations are aa follows. Slaty 
granite occars 4 times, mica-slate 3, honblende slate 7, talcose slate 7. 
QxAniUemations are very numerous also. Br. Emmons counted 30 
alternations bf liomblende slate and talcose, in half a mile, in Chester, 
Mass. See Am. Jour. Sci. V. 17, p. 334. 
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Dohmte, Barrington and Sheffield, Mass., Milford, 
Conn. Contents. TremoHUj Canaan, Conn. Serpen- 
tine and ckronuUe q/* iron, Milford, Connecticut. 

Class II. Transition or Second Series. 
1. Carboniferous or slaty, formation. 

Argillite, is a slate rock of an aluminous charac- 
ter, and nearly homogeneous, always consisting of ta- 
bles or laminae whose direction forms a large angle 
with the general direction of the rock. Subdivisions. 
Clay SlatCy when the argillite is newrly destitute of all 
grittiness, and contains no scales of mica or talc 
Wacke Slate J when it is somewhat gritty and contains 
glimmering scales of mica or talc. Varieties. Roof 
SlatCy when the slate is susceptible of division into 
pieces suitable for roofing houses and for cyphering slate. 
Glazed Slate^ when the natural cleavages are lined with 
a black glazing. — ^This variety contains anthracite coal 
and ferns, also a few animal remains near its upper sur- 
face.* 

Remark. I should not be disposed, at present, to op- 
pose an opinion, that we have a primitive, and a transi- 
tion stratum of clay slate, in contact. Two miles west 
of Bellows' Falls, on the Vermont side, clay slate is 
wedged in between mica-slate on the west, and talcose 
slate on the east, agreeing in character with Williams- 
town mountain. The tables or laminae, are vertical, 
precisely agreeing with those of the enclosing rocks. 
The stratam is 2 miles in thickness. 

Localities. Clay Slate, Williamstown Mountain 
range, the bed and banks of the Hudson. Wacke Slate, 
overlaying the clay slate, most of the way from Massa- 
chusetts line to three miles west of Cohoes Falls, in 
New-York. As this slate takes the same inclination 

* W« Ibtmd a tpeeimtn of Orthocera in the glared argiljifc at tbff 
north end of Troy ; but it was lent to the late Mr. Bogert of New- 
York, and unfortunately lo0t, before we had ijie means of a«certain^ 
ing the speciep. A species of Terebratula and Mytilaa are found in 
the wacke division in the bed of the Champlain Canal, between Wa- 
terford and the Mohawk, Also the Nuttaipia Qoncentrica, an Qrtho<^9- 
ra, Trilobus, Encrinus, Pentacrinu?, ajui 9ome ve|;et4ble impr^si^s?. 
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EXHIBITION OF ▲ TRANSVERSE SEOBIENT. 

The continent of North America is here supposed to 
be cut into two parts between 42o and 43^ north lati- 
tude. 

The observer is supposed to stand south of the mid- 
'dle of the segment~-that part of the continent which 
is south of him being removed. 
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EXPLANATIONS. 

Fig. 3. This figure represents a segment of the 
eurdi from the Atlantic to the Pacific, between the 42o 
and 43o N. latitude, in its present state, so far as re- 
gards rock strata. The tertiary formation, or antedilu- 
vial detritus, may be supposed to overlay the rock stra- 
ta in most of the depressed situations. The 3d and 
4th series may be supposed to have been mostly depos- 
ited after the great explosion, represented on Fig. 2 ; 
and the tertiary, or 5th series, to have been deposited 
last of all the regular series. All strata above the lower 
aide of- the argillite, may be supposed to be made up 
turtle ^fwiiona* apd. diniytegrationa of the then soft 
qfimcenpficnltfptJB^ repr«a^nted in Fig. I. For, as wt 
may suppose them broken up soon after their depQii-* 
^fij^ 4^AJ wove in a cemi^indurated. state, and readily 
^aAed.fipi9 tt^eif, Qrigina) situation, by the numenNip 
currents which the unevi;i). surface would tbeu cause. 
AbbrenoHons, 

Car. Carboniferous formations — Qu. Quartzose for- 
mations — Cal. Calcareous formations. The numerals 
indicate the first, second, third, fourth and fifth series 
of formations. The fifth, however, is not represented 
here. See definition of it, fifth series. 

Remarks. In Fig. 3, the present state of the earth 
is represented, after several vast explosions ; as, accor- 
ding to Cuvier's theory, ^^ life has often been disturbed 
<m this earth by terrible events." The combustible 
materials are now supposed to be too nearly exhausted 
to produce such general e]q>lo8ions ;~ but are still suffi- 
cient foroidinary earthquakes. 
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THE EARTH. 

ANOMALOUS DEPOSITS, 

Are those which are produced at the earth's surface 
by the^tmon or disintegration of regular strata. 

I. Volcanic deposits. Hornblende basaltic rocks, 
deposited since the primitive explosion and before the 
deluge ; or more recent deposites of lava, breccia, ash- 
es, stones, &c. produced by the direct action of volca- 
nic heat upon the substance of the regular deposites. 

II. DiLUVioN. Subdivisions. Proper diluvion is 
a confused mixture of gravel, sand, clay, loam, plants, 
animals, &c. so situated that it must have been deposi- 
ted from water in a state of violent action, which could 
not have been produced by any existing cause : or it 
must agree in character with deposites which are thus 
situated. Never contains works of art. Ultimate di- 
luvion, a thin deposite of greyish, yellow loam, repos- 
ing on other strata, in all ancient uncultivated forests, 
which have not been cut away since the deluge. It is 
so situated, that it cannot have been deposited from wa- 
ter while running with much velocity ; but it appears 
to be the last settlings of a deluge. 

III. Post diluvion.* Any detritus deposited by 
water since the deluge ; which is distinguished by the 
coarser pebbles being nearest to, and the finer sediment 
remotest from, the source of water which made the de- 
posites. May contain works of art. 

IV. An alluvion. Any detritus which has not been 
washed from the place of its first disintegration ; it be- 
ing the pulverized surface of the underlaying rock. 

GEOLOGICAL SYNOPSIS ; 

Exhibiting each stratum by a wood cut figure. 

All general strata, are arranged under their respective 
classes, or series ; proceeding from the bottom of each 
page to the top. 

Five classes of regular strata are adopted ; for the se- 

* Very absurdly called alluvion ; as this is a generic term of long 
standing. 
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condary claM is, with great propriety, diTided into i^h 
per and lower^ by late Euiopeaii geoio^sts. This ac- 
coida with the distributioii of strata into wmm^imm- 
ryfarmaiioM* 

The toooJ aU figures represent the strait of oieti se- 
ries or class. 

Anomalous deposits are ttot classified ) becaiMe tte 
agreement in character^ among tteiOy will noi aadiof- 
ize any systematic arrangement 

The most important subordiaate rocks ace wf^pnMedj 
in this synopsis, from the legnlat series. If is t^mark- 
able, that the subordinate rocks along the Erie Canal, 
containing the salt, iron, and gypsum, seem to piMeed 
from the northern primitiye rocks, between L^Lei On- 
tario and Champlain (called MeCombs MountMsa). 
In this locality of primitive rock», the miea-slate, tid- 
cose slate, granular quartz^ and gninukr limeroek, 
are wanting. All of which are present in tiie Green 
Mt range. The ajrgillite and first graywacke (in- 
cluding transition red sand-stone) are wanting betwe^i 
the primitive and lower secondary. And these are 41 
. present in the series of rocks, pioeeeding fiom the 
Green Mountain range from Pittsfield Mass. to Pitts- 
burgh in Pennsylvania, or to tiie state of Ohio, along 
the south line of the state of New York. 
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Sj^ES, ?0ilMAT«0N8 



STRUCTURES 



REPRESENTED. 



SUB-DIVISIONS OF 

STRATA AND 
COMMON NAMES. 



II. SERIES. TRANSITION. 



MetaUiferous ] 



Fungital, Shelly. 
Encrinal, Birdseye 
sarbie. 



CalciferoiHk t 

Sparrjbn 
2. Qvartxate , 



Geodal calc sandrock^ 
Slaty calc sandrock. 

Veiny limerock. 

Te8«elated limerock. 



Millstone grit, rub- 
tie, old red-eandfltone. 
Grit-slatt horizontal 



1. Carboniftn 
ArgilH 



Wacke-Blate" inclin- 
)d. 
Clay-fllate inclined. 



I. SERIES. PRIMITIVE. 



3. CaiemUmi/brmaHon, 
Grannlar limerock. 

Granular quartz. 

Han. 

Taleoeerock. 



Hornblende rock. 



Mica*Blate. 



Granite. 




B. Sandy marble. 
A. Statuary marble* 



B. Stody quartz. 
A. Compact quartz. 



B. Fiflsile, Chloritic 

A. Steatifee, Soapetone. 

B. Slaty, Gneisseoid. 

A. GranitiCySienite,Por 
phyry. 

B. Fissile. 
A. Compact. 



B. Slatjr, Gneiss, Por- 
phyritic. 

A. Crystalline, Graphic. 
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STRUCTURE OF 



SERIES, FORMATIONS 

AND 
GEN ERAL STRATA 



STRUCTURE. 



SUBDIVISIONS OF 

STRATA AND 

COMMON NAMES. 



V. SERIES. TERTIARY. 



•*. Calcarious 

SheU 

2. Qiuartzose 

Marine sand 

1. Carbomfer 
turn. 



Marly ( 



Plastic 



IV. SERIES. UPPER SECONDARY. 



3. Calearioua 



Oolitic r 



2. Quartzosc 



Third grai 

1. Carbonifet 
Hon, 



Chlorite chalk, green- 
jand. 

Upper oolite* 
Coral rag, shell-grit. 



Millstone grit, rubble, 
red sandrock. 



Grit-slate, hone-slate, 
red-wacke. 



III. SERIES. 
3. Calcarious formation, 

Corniferous rock, or 
ceratial. 

Geodiferous limerock. 

2. Quartzose formation. 
Second graywacke. 

^« Carboniferous formo' 
tion. 



LOWER SECONDARY. 

B. Cherty limerock. 

A. Stratified^homrock. 

B. Stratified and sandy. 

A. Irregular limestone. 

B. Milstone grit, rubble, 
red-sandstone. 

K Grit-slate, hone-slate, 
cone hdal slate. 
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vnih the city date, anddififencwidely fiomilie horfxon- 
td (or 1st) graywacke ; and as their meetiBgcaa nerer 
be asootaiiied, I have presumed to join them. Yaiie- 
tiea. Chhriiic. Both of the divukms aie often colour- 
ed green by the ehlorite in Rensselaer county. Boof 
suae. That which splits freely into roofing date, 
HoosiCy Chatiuun, N. Y., Waler Gap of Delaware riv- 
er, Pa. Olazed SlaUy banks and beds of the Hudson 
fiom Fort Miller to near Newburgh. Water Gap of Ihe 
Delaware. CUrtltc, red and purpkj varieties frequent- 
ly occur near its junction with the pnmitive rocks. 
Contents. t^Udoua Slaie^ nearly black, and of difibvent 
Aades <tf green, in the glazed variety a( Tray and a 
few miles bek>w Albany, in extensive beds. Basamiey 
in the ghused slale near Hudson, l\oy and Albany. 
Am^urwitey beds in Newport, R. I, in Worcester, Mass. 
in Fort Miller, Troy and Fishkill ; and in small qnan- 
/ii e :^aIong the Hudson River, for eighty miles. The 
bonngs at Ballston and Albany, about forty^ miles apart, 
are made in the same layers of argillite ; and carbona- 
ted water is found in both places. See Mrs. Griffith's 
JSssays. 

8. QuaitoMe fonaatioo* 
FiftST GsATWACKE, is an aggregate x;/ nngv^fl^ 
grains of quartzose aand, united by 4u argillaceous ce- 
menty jf^parentiy diainteigrated clay slate, spangled 
widi gliaanciisg scales ; «nd is never above the calciier- 
erous sand rock or metalliferous lime-iock. Subdivis- 
iotts. Ors^fmaeie iSfo/e, when the grains are so iine as 
lo give the rock a homogeneous appearance, and is 
fluaceptibleof division, into liiick or thin tables^ by nat- 
itfttl deavs^es. MiiUtom fdi and jfrey rubblej* when 
the grains are in part covrse^ and more or less conglom- 
<«a4e, ei(iier white 4x grey, often very liard. Both 
subdivisions are often coloured green by chlorite. 

* RtibhU being an uncouth word« but too well eatablished to be re- 
jected, I will sl«te : that in common EogliBb it sigoifies a hard grey 
etone, in roads^ of a spheroidal ibrm, ■which causes the Tumbling and 
joltifigofcanriages. Kirwan calls these Btonea, common grajrwacke, 
as opposed to graywacke elate. 

10 
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Localities. The slate is nearly horizoBtal, and lies 
immediately on the inclined edges of the argillite,* 
from Canada to Georgia. It is remarkably curved and 
bent on the Mohawk, between the Cohoes and Sche- 
nectady, at Saratoga Lake, and at the entrance of the 
Delaware and Hudson canal. This iiregularity in the 
direction of the layers, seems to be the result of a (crys- 
talline) tendency of the two rocks to maintain their re- 
spective directions. Mlhtane gritj the whole of Shaw- 
angunk Mts. Gray Rubble^ the highest ridges between 
Massachusetts line and the Hudson. Contents. H^ky 
quartz in the eastern part of Rensselaer county, accom- 
panied with chlorite. Calcareom spar and disseminated 
anthracite (never. in beds) throughout its whole extent. 
It becomes an excellent quarry stone in many localities; 
and in others it is brittle and irregular. Often red and 
sandy. 

3. Calcareous formation. 

Sparry Limeroce, consists of carbonate of lime^ 
intermediate in texture between granular and compact; 
and is traversed by veins of calcareous spar. Subdi- 
visions. Compact^ when the masse»or blocks, between 
the veins of spar are sufficiently homogeneous and uni- 
form to receive a polish. Slaty ^ when the rock is in 
slaty tables or laminae, with transverse veins of calca- 
reous spar. This rock is often cut into very small ir- 
regularblocks by the spar, which gives it the name of 
checkered rock. 

Localities. Compact^ about New-Lebanon Springs. 
Slaty^ three miles south of the springs on the Hudson 
turnpike. Variety. Checkered rocky on the Little 
Hoosick, and near New Lebanon Springs. Contents. 
Chlorite and Calc spar^ every where. 

Calciferous Sandroce, consists of fine grains 

* The European books teU us of a change in the direction of strata 
at the meeting of the lower and upper secondary — in which the latter 
rests horizontally on the inclined edges of the former. In North 
America, this change takes place at the meeting of the Argillite and 
first Gray wacke. All our strata, above that meeting, are nearly hor- 
izontal. 
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<5f quart2ose sand and of carbonate of lime, united with- 
out cement, or with an exceeding small proportion. 
Sabdivisions. Compact^ when the rock is uniform, or 
nearly so, without^cells or cavities. Geodi/erousy when 
it contains numerous geodes, or curvilinear cavities ; 
wliich are empty or filled with calc spar, quartz crys- 
tals, barytes, anthracite, or other mineral substances 
^fierent from the rock. Varieties. OoUiiCy when it 
consists in part of oolite, of a dark colour, and. harder 
than the kind which is common in the lias or oolitic 
formation of Europe, New-Jersey and Ohio. 

Localities. Compacty Flint Hill. Geodiferous^ at 
Flat Creek, west of the Noses. Varieties. Oolitic, 
near Saratoga Springs. Sparry, at Flat Creek. Quart- 
zosBy on the north side of the Mohawk, opposite Flat 
Creek. Contents. Concentric concretions, near Sara- 
toga Springs. Sulphate of barytes and anthracite, on the 
West Canada Creek, six miles above its mouth, also at 
Little Falls. Semi-opal, connected with the quartzose 
variety. Brown spar and Hornstone, at Flint Hill. 
Coarse agate in large quantities, and fine fortification 
agate in small quantities, at Flint Hill, and in the north 
hill opposite Spraker's Basin on the Mohawk. Also nu- 
merous quartz crystals with pyramids at each end and 
containing anthracite, in the same locality and near Rens- 
selaer School in Troy. In some, anthracite is seen 
floating in a limpid liquid. 

^ Metalliferous Limerock, consists of carbontle 
of lime in a homogeneous state, or in the state of 
petrifications. Subdivisions. Compact, when it con- 
tains but few petrifactions and is susceptible of a polish. 
Shelly, when it consists of petrifactions, chiefly. Va- 
riety. Birdseye marble, when the natural layers are 
pierced transversely with cylind^c petrifactions, so as 
to give the birdseye appearance when polished. 

Remarks. These three calcareous rocks, though 
vefy distinct in some localities, often pass into each other; 
aud may, perhaps, be considered the same simultaneous 
deposite. But the lower side of this last described rock 
is mostly compact ; and the upper and lower side difiei: 
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10 their otgaDized remnioi. The lowtfc eide centaiof 
the encriniis traDSTertUs, lithodendrOB dichoiomim smd 
plicatnm, and others, which I have not focmd it the «{»• 
per side. The upper side is shellj, and cootains Fua- 
gia discoidea and polymorpha, and others which 1 ha?e 
BOt found in the lower side. 

LoeaUiw. Compact, on East Canada Creek, Otsqaa- 
go Creek, and west of Little Falls* Shdly, Trenton 
Falls, north of Utica, Glenn's Falh, twenty miles north 
of Saratoga Springs. Variety. BircUeye marble, is the 
compact, to which, when polished, the rertical encrin- 
ites give a hirdseye appearance. 

Class III. Lower Secondary or Third Series, 
Remark. Second Graywacke is an aggregate of grains 
of quartzose sand, less angular than those of first 
graywacke, and generally contains some fine graios of 
limestone. It can scarcely he distinguished from first 
graywacke in hand specimens ; but it is always ahove 
calciferous sand rock and metalliferous lime rock. It 
is divided into the grit slate (2d graywacke slate) coo- 
taining small quantities of coal ; and millstone grit and 
rubble. It is therefore properly referred to the first 
and. second formation of this series. 

1. Carboniferous, or slaty formation. 
Second gravwacke slate, is sometimes gritty, and 
contains a few glimmering seals ; but it is oAen a soft 
i^ and dark brown. It rests upon the shelly kind of 
transition limerock, and is the lowest of our secondary 
strata. It contains thin layers of coal, of the anasphal- 
tic kind in this country ; but does not seem to be dis- 
tinctly described in European books. LocaUtes, The 
city of Utica stands upon this rock ; and it extends un- 
broken from Salmon River, on Lake Ontario, to Little 
Falls. Then inclining around the Falls on the south 
side, extends into Albany county. See Remark 2d, fol- 
lowing the synopsis. 

2. Quartzose formation. 
Millstone orit and rubble are composed of qitart- 
zose pebbles and grains cemented together ; often rery 
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hard. Tb^y can scarcely be dbtiogQisbed, ia baod spe- 
cimensy from the grit and rabble of first graywacke. 
Localities^ The millstone grit may be traced from Lake 
Ootario to Utica, overlay iog the second gray wacke slate> 
See Remark 1, aod 2 following the synopsis. 

Remark. A distinct stratum called old nd tandftoWf 
and another called mUhi&ne griU have been given by 
most geologists. Bat the latest European geologists very 
properly reject them. Because the red sandstone ia 
found passing into all the three graywackes, and the 
millstone grit is found passing into all the three grey 
rubbles ; not as strata meeting at their surfaces, but aa 
continuous rocks. I shall, however, describe the rtd 
saHferous rock in its proper place, as separate from the 
second gray wacke ; though I may hereafter follow those 
who may unite it with the second graywacke. 

3. Calcareous formation. 

Gbodiferous Liherock, consists of carbonate of 
lime, combined with a small proportion of argillite or 
quartz in a compact state, mostly fetid, and always 
containing numerous geodes. Subdivisions. Swinestone^ 
when it contains very little or no quartzose sand, is ir- 
xegular in structure, fetid and ebounds in geodes. Sandy ^ 
when it contains quartzose sand, is stratified, scarcely 
fetid, and contains but^few geodes. 

Localities, Swinestone is found in the bed aod the 
banks of the Erie canal near Genesee river, and ex- 
tending one mile east. The canal at Lockport is cut 
through this rock to the depth of nearly thirty feet for 
two miles. It forms the upper part of Niagara Falls to 
the depth of seventy feet. The'^ndy division over--^ 
lays the swinestone. Its characters are well exhibited 
at Black Rock, immediately^ under the corniferous 
limerock. Here it contains malachite and magnesia, as 
constituents. Specimens of this rock, after lying a year 
in a damp cellar, shoot out numerous crystals of Epsom 
salts. — Varieties. The Jetid can scarcely be consider- 
ed a distinct variety. The darker the colour, the more 
foetid the odor. Contents. The geodes contain sulphate 
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of^ itrontianf granular gypsuum^ laminated seleniUt an" 
kdrous gypiutn, fluor spar in limpid cubes, arragonite, 
dog-tooth spar, brown spar, and waxy blende. Galena 
has been found in small masses imbedded in this rock, 
and bitumen has been observed in exudations upon its 
surface, and in geodes. 

CoRNiFERous LiMERocK, cousists of carbouate of 
lime, embracing hornstone, and numerous species of 
petrifactions, called stonehorns (Cyathopyllum). Sub- 
diyisions. Compact, when the rock is close-grained ; 
and it generally contains hornstone in layers. Shelly, 
when it consists of shells and 'contains hornstone in no- 
dules or irregular masses. 

Localities, Black Rock affords an excellent locality 
of the compact, and Auburn, behind the state prison, 
presents a most perfect locality of the shelly. This stra- 
tum has been traced from Lake Erie to the Helderberg 
in Albany county. It has been traced up the Cayuga 
and Seneca Lakes ; and from the head of the latter, up 
Catharine Creek. But it has not been traced under the 
Tioga coal beds ; though Mr. Hughes found it at a level 
which seemed to demonstrate that it must run several 
hundred feet beneath that formation. If so, the anas- 
phaltic coal of Carbondale and the bituminous coal of 
Tioga, are in the same carboniferous formation. Its 
remarkable descent at the Helderberg, gives us a solu- 
tion of the problem proposed in the preceding edition. I 
mean, that this rock covered a district along the south 
side of the canal line about 30 or 40 miles in breadth, 
at an elevation, no where observed in Pennsylvania, 
consequently its farther extension or termination deman- 
ded a solution on Wernerian principles. See 2d Remark 
after synopsis. 

In Europe coal contains more or less bitumen in the 
same stratum. The proportions of bitumen are so rari- 
ble, that it does not imply anomaly to suppose, that the 
anasphaltic coal of Carbondale and the bituminous coal 
of Tioga, belong to the same carboniferous formation. 

This stratum is called carboniferous limestone by 
Conybeare — a name both inappropriate and unnecessary 
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accordiog to Bakei?e11 and common sense. CarboDif- 
eroas should be limttted to the slate containing coal. 
Besides, the primitive, the transition, the corniferoas 
and cherty, limerocks are overlay ed alike by slate 
Containing coal. It is often confounded with transi- 
tion limerock (metalliferous of Bakeivell) when the in- 
terposed strata are wanting. But the Iwe strata are 
remarkably distinct if attentively examined, in refer- 
ence to their respective organic relics, their texture, 
and relative positions. 

Class IV. Upper Secondary or Fourth Series, 

Remark. Third Graywacke, is an aggregate of grains 
of quartzose sand and pebbles, less angular than those 
of first and second graywackes, and generally contains 
fine grains of limestone ; and contains iron pyrites at 
greater or less intervals, therefore called pyritiferaus 
date and grit. It is always above the cherty limerock. 
1. Carboniferous or slaty formation. 

Third graywackb slate, is sometimes gritty ; but 
often soil. It rests on the carboniferous limerock of 
Foreign Geologists, who oflen call it grit-slate — also 
carboniferous slate, as it embraces the great coal-meas- 
ures. 

Localities. On the south shore of Lake Erie, on both 
shores of Seneca and Cayuga lakes. It embraces the 
bituminous coal of Tioga, and the bituminous shale and 
thin layers of the same coal near the heads of Cayuga 
Lake, Lake Erie, &c., also the great anasphaltie coal 
beds of Pennsylvania, as appears by careful investiga- 
tion made in the summer of 1831 during the annual tour 
of Rensselaer School. Nodules of a kind of wacke are 
of\en found in the soft slaty kinds, which contain bitu- 
men in a waxy state. 

2. Quartzose formation. 
Millstone Grit and Rubble, are composed of 
quartzose pebbles and grains, cemented together ; oflten 
very hard. . They can scarcely be distinguished in 
hand specimens, from the grit and rubble of the first 
graywacke. 

Localities, Millstone grit and rubble form the upper- 
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most depoBite of moel of the high ridges of tho Allegmy 
And Catikill MooDtaios. It is often nmnting in the lower 
parts, leaving the next calcareoos deposite to rest in- 
Aediately on the third graywacke slate or grit, as near 
Pdcker street on the Helderberg. 

3. Oaicareons formation. 
OoLiTie Rocks, are aggregates, which contain 
more or JeM of carbonate of lime of an earthy texture, 
eithercompact and white (chalk), sandy and greenish 
(chlorite chalk, green-sand) in mionte concentric spheres 
(oolite) combined with fine grains of quartz, (stlicious) 
or madevp chiefly of fragments of coralline (coral rag); 
Localitw^ Silicious limesUme is found in place, in 
fields or in large bonlders, every where on the western 
ridges of the Alleghany, over the third graywacke. They 
are generally dark-brown or black, and the limestone 
part is disintegrated at the sorface, leaving the quartz 
only ; which seems to he blackened by the disintegra- 
tion of the pyrites. It appears to be a variety of the 
pyritons grit ; being tho lowest of the calcareous de- 
posite resting on the 3d graywacke at Lake Elrie and oth- 
er places. Oolite has been found in the town Franklin, 
Bergen county, N. Jersey, by Dr. Horton — also in Ohio 
atate. The white thaik has not hitherto i>eea found in 
America : but it aboonds in various parts of £aropa, as- 
aociated with the ailicioas Itmestone and oolite. Chlo- 
litic chalk, called green sand, is fovod in lai^e beds in 
the marly <:lay of New Jersey, aear.Middletown Acad- 
emy, lax:. It contains organized remains peculiar to the 
wpper #econd«ry series, (asaMy shewn by Dr. Mortos). 
As a few tertiary relics are Ibond in it also, and as it ap- 
peaf* to be embraced in tertiary mari, these massea of 
green sand seem to be upper secondary depoaites em- 
braced in the tertiary ; a common occurrence among 
approxhnating strata. The coral rag of Coral Cave on 
tke HeUMierg, and the underlaying grit^aete and shell 
grit, and the grit-slate of Livingston cave, are very in- 
teresting and instructive. The miltstoae grit of this se- 
ries is wanting on this part of the Helderberg ; hot the 
calcaieous formation is very perfect. The date which 
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embraces the coal of Carbondale, can scarcely be traced 
to this place ; though its oDderlaying cherty Itmeroek is 
the same, (called carboniferous limerock by CoDybeare). 
Class V. Tertiary, or Fifih Series. 
1. Carboniferous formation. 
Plastic Clay, that kind of clay, generally call- 
ed potter^baker's clay, which will not effervesce with 
acids. When it is white it is called pipe-clay. 

Localities, On the south side of the Bay of Amboy in 
N. Jersey in a vast stratum of many miles in extent, ft 
Appears near the water-edge of Lake Champlain at 
Crown Point, &c. The pipe-clay variety ts seen, like 
a bank of snow, at the west end of Amboy Bay. 

Marlt Clay, that kind of clay, which will effer- 
vesce with strong acids. It 'Overlays the plastic clay 
aforesaid, when it embraces, near its lower lurface^ the 
lignite, iron-stone, bog-ore, iron pyrites, &c. Farther 
east (in New-Jersey) it embraces a kind of marl, as it it 
called (green sand or chlorite chalk) which contains na- 
merous animal remains, vertebrated and invertebrated. 
The marly clay does not oAen contain organic relics. 
Even in New-Jersey it contains no organic relics, where 
the marl-beds are wanting. The iron, both bog-ore, 
and iron-stone, are found in all parts of this stratum 
from Lake Champlain to Green county, on the west 
side of the Hudson, a distance of about 100 miles. 

Lf}calities, This stratum is almost universal. It is 
found in every part of the earth when it is sought in 
situations where it is not subject to be washed away. 
It always, probably, contains muriate of lime ; cooae- 
quently, all wells dug in it contain hard waters. 

Marine Sand and Crag. The sand consists of 
fine grains of quartz, not united by adbetion or cement ; 
but in loose masses which may mostly be poured-^tke 
ifrag consists of pebbles, clay and loam, either uoiledby 
carbbnateofltme or iron cement, as jNnUui^-f Ioim ; bgr 
clay and iron cement, as the hard-pan ; or not unites), 
being merely .Wra^i^ed gravel; or united by adhestoe, 
as the arenaceous coucretions near Troy on Qreen Isl- 
and. 

11 
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Localiliei, The marine sand occupies a broad strip 
on the west side of Hudson river, from near Lake Cham- 
plaiD to Green county ; a distance of one hundred miles — 
alto the north part of NewrJersey, most of the eastern 
part of the Southern States, the valley of the Missis- 
sippi, excepting where the diluvion and post-dlluvion 
have been substituted, &c. According to Dr. £. James, 
the marine sand and crag extend over about four hun- 
dred thousand square miles of the great desert between 
the Mississippi and the Rocky Mountains. 

Shell-m^rl, is in insulated or continued layers, 
fields, or patches, in almost every part of the earth. It 
generally reposes on marine sand. or crag in all bottom 
grounds ; particularly in gray wacke districts, as in eve- 
ry part of the Catskill and Alleghany range. It is still 
more abundant in the western valleys of New York, 
Mississippi, &c. It may be seen in depressions on prinv- 
itive rocks, as in Pittsfield, Mass., &c. It consists chief- 
ly of broken, pulverized, and entire shells, of the genus 
helix (gener^i helix, planorbisy nndlymnea of Lamarck.) 
Calcareous tufa is often in beds in ihe shell-marl ; which 
proves it cotemporaneous with it. Consequently the 
embraced plants of this tufa are antediluvial. But tuf^ 
is ftoiv forming in many localities. 
Subordinate Series^ embraced in the third Regular series. 
{Lvmer Secondary). 

Remarks. [See Remark next ai\er the Synopsis.] 
These three strata embrace some of our most useful 
minerals. Salt, gypsum, iron, hydraulic cement, are af- 
forded by them in unlimited quantities. Stretching along 
the banks of the great Erie Canal, for about two hundred 
miles, they are the source of incalculable wealth. 
Their equivalents are found in Europe ; excepting that 
this iron formation is there found In limited beds only. 
It beifig a narrow strip, of great length ; to giv.e it a 
regiflaf place in the general series, is calculated to con- 
fuse the student. 

1. Carboniferous and quarteose formation. 

Saliferovs Rock, consists of red, or bluish-grey, 
sand or clay-marle, or both. The grains of sand are 
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mostly somewhat rounded, and all the varieties of this 
rock, in some localites, form the floor of salt mines and 
salt springs.^ Subdivisions. Marl-slate, when the rock 
is soft slaty, and contains minute grains ot carbonate of 
lime. Sandy^ when it is solid blocks or layers, consis- 
ting of red or bluish^rey quartzose sand. Varietiei. 
Grey-band^ the uppermost layers of bluish-grey saod- 
rock. Conglomerate, (breccia) consisting chiefly of roun- 
ded pebbles, red, grey, or rust-colour, as under the su- 
perincumbent rocks at Mount Holyoke, the Palisadoes, 
on the Hudson river, &c. 

Localities, Its bnssetting edges lie directly on the 
millstone grit. Both divisions, and all the varieties, but 
the conglomerate, may be seen at Genesee Falls and in 
the banks of the Niagara river ; also at Oak Orchard 
Creek. The conglomerate and sandy varieties are seen 
on (he Connecticut river, and at New-Haven under the 
bsaalt ; also on the Hudson above New-York under the 
Palisadoes, and on Cat»kill .Mt. Salt springs are found 
in it every where west of Rome ; but none hav€ been 
discovered under the bnsalt of this country. 

Remarks. I do not know, that I am authorized ; 
but I am inclined to treat as equivalents, the red sand- 
rock and breccia under the basalt, at Mineral Hill in 
Blenheim, and on Catskill Mt. 1 find the encrinus gig- 
anteus in all of them ; though the whorls are often in- 
distinct or not manifest. They are most perfect at Oak 
Orchard Creek. 

2. Quartzose and slaty formations. 
Ferriferous Rock, is a soft, slaty, argiUaceons, 
or a hard, sandy, siliceous, rock, embracing red argilla- 
ceous iron ore. Subdivisions. 5/(i^y, consists of green, 
or bluish green, smooth soft slate, generally immediate- 
ly under the layer of red argillaceous iron ore. Sandy , 
consists of a grey, or rusty-grey, aggregate of quartzose 
sand rock, in compact blocks or layers, overlaying or 
embracing red argillaceous iron ore. Variety. Con' 
glomerate^ consists of rounded pebbles, cemented to- 
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gether by carbonate or ozyd of iron, or adhering with 
oQt cement 

Loealitiei. U reposes on the saliferous rock every 
where west of Little Falls. The sandy division lies 
over the slate* and a layer of red argillaceons iron ore, , 
about a foot or a foot and a half in thickness, lies be- 
tween them ; or alternates with the layers of one or 
both. The slaty division is generally green or blue, and 
very soft. The sandy division is harsh, coarse, and 
ofteo coQglomerate at the top. The softest rariety of 
the iron ore is called reddle, and is used as a paint. 

Remarks. This stratum is at leait, two hundred 
miles in length from east to west, and about twenty 
miles in breadth. The iron is easily separated or re- 
duced, from the ore ; and is excellent for castings. 
3. Calcareous formation. 
LowBii Lias, is an argillaceous limestone, with 
ID admixture of magnesia, iron, and finely pulverized 
quartz ; IbrmiQg a compound of homogeneous aspect. 
Subdivisions. ArgiUaeeou$^ when it approaches the 
character of clay slate. CcJeareous^ when it approach- 
es the character of limestone. On burning and mixing 
as in the manufacture of mason's mortar, it becomes a 
solid cement under water. Liasoi is a better name. 

Localities, It extends along the stage road from about 
30 miles west of Utica to near Genesee river ; a dis- 
tance of about 130 miles — also at Lockport in a slaty 
form under geodiferous limerock. Here it embraces 
the Brongniartia platy cephala. Contents. [GifpMwn and 
the vtnmcuiar Hme$tane are found in beds in this rock 
and the Saliferous All may be seen at Manliua Centre, 
aloQg the south bank of the canal. Skell limestone beds . 
are common in this stratum. One of the beat localities 
is between the lower Genesee Fall and the one next 
above it, on the west side. 

Remark. This stratum I call Lower Lias, because it 
presents all the characters of the genuine lias of Europe, 
is made up of the same constituents, subserves the same 
useful purpose as hydraulic cement, and has received . 
this name from the manufacturers. But it does not hold 
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the same place in the order of superposition, and does 
not embrace the same organized remains. The most 
compact and usefal variety contains no organic fossils ; 
hat it passes upwards, into a slaty variety, and embra- 
ces beds, both of .which abound in them. Pseudpmor* 
phous crystals, imitating those of muriate of soda (com- 
mon salt) four inches across, are found in a sofl variety 
of it at Manlius Centre in the bank. 

Remark 2, The three strata, which constitute this 
subordinate series, are nearly co-eztensive in length 
and breadth — the saliferous exceeding the other two, by 
a few miles. The whole series may be considered as a 
sabre-fbrm mass, with the south edge compressed be* 
tween the quartzose and calcareous formations of the 
third series (lower secondary) and the north obtuse edge 
cropping out near Lake Ontario. 

ANOMALOUS DEPOSITS. 

L Volcanic. Subdivisions. Basalt, which is called 
Amygdaloid^ when amorphous, of a close texture, but 
containing cellules, empty or filled. When the amyg- 
daloid has a warty appearance and resembles slag, it is 
called toadslone. Basaltic breeciaj or trap'tuf^ is|a name 
given to underlaying rocks, consisting of pebbles and 
angular grains cemented together ; sometimes made up 
of basaltie grains mixed with red sand-stone. Columnar 
boialty is presented in pHsmatic polygons more or less 
regular. The texture is more granular than amygda- 
loid, and less so than trap-tuff. The felspar, and often 
quartz grains, may be distinguished from the horn- 
blende base. 7rap'ba$altf resembles the columnar, 
but is generally in the form of blocks, and in irregular 
fragments not columnar in form. Lava, is any volcanic 
production, of recent origin. The chief kinds are 
Brown lava, when dark-coloured and nearly homogene- 
ous — Breccioid lava^ when it consists of cemented grains 
or pebbles — TrachUe lava^ when white or grey ; con- 
sisting chiefly of melted felspar, as pumice, kc. 

Localities, Of the basalt every variety, and almost 
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every imbecUkd uoJ every ilisssemioated mineral, may 
be seen at DecrGoK] and at Mount Ilolyoke in Mn.esa- 
chusetts ; at Neiv-Haven in Conoecticut, and at the Pal- 
isadoes on the river Ilodson. It appears from the ob- 
servations of Dr. Z. Pitcher, and of Mr. Schoolcraft, 
that it once existed in large quantities on Lake Superior; 
and Dr. £. James found numerous table rocks of basalt 
between the Mississippi and Rocky Mts. The laua m 
all its varieties, is in abundance at Vesuvius in Ilaly. 

The order of superposition when all these kinds are 
present, is as follows : Columnar at the top ; Trap im- 
mediately under the columnar ; Armygdaloid next ; Trap- 
tuff ^i the bottom, resting on red sand*stone.* 

DiLvvioff. Deposites made by the deluge. Subdi- 
visions. Proper dUuvian, along the Erie Canal, from 
Little Falls to near Genesee River — also under the city 
ofTroy south of the culvert. Ultimate diluvion^ in all 
the ancient elevated forests of New-Hampshire, Ver- 
mont, Connecticut, &c. 

Unstratified Detritus. 

IH. Post Dilovion. Subdivisions. Gravel or pehbles^ 
forty feetin depth, from the bed of the Hudson from tbe 
bead of tide water at Troy to near Albany. Seven miles 
below sediment more or less 6ne is seen in tbe bottom 
of the river. Dr. Hayden, of Baltimore, has given 
numerous localities of this kind, without any other ob- 
ject than that of giving us simple truth. 

Woiks of prt are found in this, formation, which dis- 
tinguish it from diluvion. It is a curious fact, that no 
works of art are found in tbe diluvion. It seems to prove, 
that durable works of art were not common before the 
deluge ; and that pasturage was the chief employment 
of the netiluvins. 

• IV, Analluvion. This is the detritus, formed by 
the disintegration of the exposed surface of all rocks 

* I reject the name Greenstone-trap^ as applied to basaltic trap rocks 
in obedience to the request of Messrs. Jackson and Alger of Bostoni 
In truth I have derlwdmore instruction o^ the subject of basalt from 
the Geology of Nova Scoria, published by those gentlemen, and an 
accompanying suit of specimens, than from all other sources. 
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ant) remains on or near the place of disintegration. 
SubdiyisioDS. Argillaceous, when the detritus is fine 
and adhesive. Granulated when in coarse grains, or 
friable. The character of the soil thus made depends 
on the character of the disintegrated stratum. This is 
the only kind of soil, which is dependent on the underlay- 
ing rock for its character. 

PROOFS. 

General Remarks, corroborating the natural distribu- 
tion of regular geological deposits into Jive series >• each 
terminating in a Calcareous formation. 

First Series, Primitive Rocks* 

This is truly a natural assemblage ; as all .the rocks 
are destitute of organized remains. The lower (slaty 
and carboniferous) formation embraces four rocks which 
are distinct in their constituents and structure ; but these 
are manifestly cotemporaneous. They alternate with 
each other continually Cnot at their approximating sides 
only, like other rocks) and present every form ofalter- 
nation, and all contain carbonate of iron. It is true that 
granular quartz is not always found as the middle forma- 
tion ; nor granular limerock as the terminal one. If 
this is an objection, geology cannot be retained as a sci- 
ence ; for every stratum, excepting engiss, hornblende 
rock, and the upper limerocks, are wanting in some lo- 
calities. All that Werner^d tirst views promised, and 
nil that our latest geologists now promise, amount to 
this : ** whatever strata are present in any part of the 
earth, they are governed by an nndeviating law of su- 
perposition." This doctrine is founded on the universal 
law that similar* deposites, which were ever made on 
any part of the earth were made at the same time. 
But that most depositcs are omitted in some places ; or 
they were removed by water or otherwise, before they 
became sufficiently indurated to retain their first posi- 
tions. Alternations of portions of strata, at their approx- 
imating sides, ts a universal phenomenon. If we can- 
not '^ssign a cause, the admission of the fact does not mili- 

* Equivalent strata is tlje more common expression, now in use. 
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tate against the general position, that regularly alternating 
deposites are cotemporaneous. 

In this coantry granular limerock eitendt unbroken 
from Pennsylvania far into Canada ; a distance of at 
least 6Te hundred miles. Throughout the whole ex- 
tent, the granular quartz is uniformly interposed between 
it and the primitive slate rocks, on the eastern side, and 
the argillite forms its western boundary. 

It is true, that granular limerock and granular quartz 
alternate with the primitire slates, particularly with tal- 
cose siate, near Williams College and Adams ; and the 
same occurs in Europe according to De La Beche. 
Argillite, (clay slate) too, is wedged in between talcose 
slate and mica-slate, two miles west of Bellows Falls, 
similar to localities represented in the Synopsis of De 
La Beche. But Argillite, similarly situated in Worces- 
ter, Mass. contains anthracite and impressions of ferns. 
And it is in accordance with all opinions to treat argil- 
lite as the more recent deposit, geologically the highest ;' 
therefore it may have a descending series of primitive 
rocks on each side. This supposes a primitive range 
interposed between each of the four north and south 
ranges of argillite in New England. The same rules 
must be applied in explaining the alternations of granu- 
lar limerock and granular quartz ; after their true posi- 
tions have been shewn by a strip of country five hun- 
dred miles in length and from four to ten miles in 
breadth. 

Second Series. Transition Class. 
We should examine the calcareous termination of 
each series, when we would attempt to draw conclu- 
sions relative to their respective characters. In the 
transition class (and the role applies to all the classes 
above the primitive) a few organized remains, which 
are similar or nearly related to each other in character, 
are found in the first and last formations. In the wacke 
variety of argillite we find the Nuttainia concentrica in 
great numbers at Waterford N. Y. and we find in appa- 
rently equal numbers in transition limerock at Glenn's 
Fulls. In the same limerock we find the Flustra car- 



Digitized by 



Google 



FORMATIONS. 

baseoides, also od the east shore of Lake Champlain ; 
and we find, in the silicious slate imbedded ia argtllite, 
the same genus, and, I believe, the same species, in the 
city of Hudson on the bank of the rirer. But we find 
no organized remains in the interposed millstone grit — 
neither do we find any of the relics of this series abo?e 
transition limerock. 

The student should be told, that all species of organ, 
ized remains found in one stratum are not to be expect- 
ed in Similar strata or similar series. Living animals or 
plants are not common to all similar climates or soils. 
Bat if we find one similar species in two rocks, these 
are to be considered nearly contemporaneou8-<-or rath- 
er to have been deposited between the periods of two 
of those catastrophies, which swept animal and vegeta- 
ble life from the earth. Such catastrophies were prob- 
ably the effects of heat ; as we are acquainted with no 
other agent which would have charred the vegetables 
and destroyed all animal life of both sea and land. 

It is somewhat difficult to determine the limit of the 
calcareous formation of the transition class, upwards. 
We find resting upon the first gray wacke, a calcareous 
rock traversed and checked by spar — over this is a rock 
consisting of variable proportions of calcareous rock and 
qaartzose sand — the last is covered by copipact and 
shelly limerock. Though these three strata differ in 
striking external characters, they are all well charac- 
terized by the presence of carbonate of lime. They all 
seem to have been called Carboniferous limerock by 
Conybeare, in ^ome localities ; in others he unites cher- 
ty limerock with them, and in others confines this name 
to the cherty alone. The limited localities to which his 
observations were confined caused this confusion ; as his 
observations are exceedingly accurate, when his field 
of observation was sufficiently extensive. In North 
America the merest novice will not fail to unite the three, 
and separate the cherty — the former being the upper 
. limit of the transition, and the latter the upper limit of 
the lower secondary class. 

12 
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Third Ssribs, Lomer Su&ndary CUut. 

Immediately below the transition limerock I>e L#a 
Beche, and other foreigners, place a graywacke slate, 
similar to onrs above ; as that, on which Utica stands.^ 
This rock contains bnt little coal. In it are found isome 
vegetable fossils. Here we find the Brongniartia carci- 
Dodea, in the carboniferous slate, at the Cold Spring. 
Next above this slate, we find, Aere, a common gray- 
wacke (called rubble by Kirwan) which passes into mill- 
stone grit. It extends from near Utica to Lake Ontario, 
and is the true quartzose formation. It passes into red 
sandstone in some places. It is orerloyed by the sub- 
ordinate rocks, containing, salt, gypsum, &c. The 
Comiferoos limerock terminates this series. It abounds 
in most interesting petrifactions. Europeans call it cher- 
ty, mountain, jury, carboniferous, &c. None of its or- 
ganic remains are found above it ; thoi^hmany of them 
are found below it in the same series, and none below 
the series. Productus depressus, is a strong case. 
PotTRTH Series. Upper Secondary. 

Immediately above the Comiferous limerock (called 
Carboniferous, Mountain, Cherty, kc,) we find Sd gray- 
wacke slate (called slate clay, coal grit, grit slate, &c.) 
embracing the great coal measures of Pennsylvania, both 
bituminous and anasphaltic. This is the true carbonic 
erous slate. It presents numerous vegetable imprett- 
ions ; and is overlayed by slate grit (or gritty gray- 
wacke) containing invertebral animal remains. Most of 
these rocks contain magnesia ; as appears from the c(^- 
tinual production of sulphate of 'magnesia, in a state of 
efflorescence. The quartzose formation comes next in 
the fonn of Millstone grit, red grit, red conglomerate, 
rubble, red sandstone, he. The calettreous fomuttion 
appears at the end of this series, as calcareous grit. 
Coral rag. Oolite, Chloritic chalk (or green sand) . The 
Asaphus hausmannii is found in Coral rag, and in the 
akareous grit below. As it is not found above or be- 
low this series, it proves its strata to be nearly cotem- 
poraneoos. 

• No EuropeaB understaadfl his own gray waekoB. See page 93. 
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FiFTB Series. Tertiary. 

SUraCififed, or daty^ clay, is the lowest of the apper- 
most regalar series. LigDit^ (wood imperfectly cfaac- 
red) is embraced iq the clay in some localities. Along 
the sooth shore of Amboy Bay, it appears in great qoan- 
ti(ies and very perfect. Quartzose sand and crag are 
fbood over the clay (probably of marine origin). Rare- 
ly, ife?er, contains organic relics, in America. CaU 
careens shell marie, when present, is the highest of all 
regnlar deposits. It consists chiefly of loose shells and 
fine fragments of them. Scarcely any relics are found in 
it bat Helicites. Often it alternates with stratified tufa, 
containing impressions and castings of lichens. This se- 
ries is not so well supported by organic remains, as 
the preceding. But being almost nnirersal in depress*^ 
ions, though such depressions may be on thp highest 
mountains, analogy seems to be sufficient to entile it to 
a place in the system. 

From this yiew of the subject, it appears that slate 
forms the lowest deposite in every series, and contains 
carbon ip some localities in the state of graphite, anthra- 
cite, coal, or lignite. And that a calcareous deposite 
terminates every series. In all the five series, excep- 
ting the first, the lowest formation contains vegetable 
fossils, which grew on the preceding limerock, or its dis- 
integrated soil ; also that the termiaating deposit con- 
taioa organic relics, some of which are found in the low- 
er formation, unless the fifth series forms an exception. 
Proofs, that the coal beds of Penntylvania^ both bitumi- 
nous and anasphaltiCf are equivalent to. the great coal 
measures of Europe. 

The coal measures of Newcastle, upon the Tyne— 
Saarbruck, &c. contain species of fossil vegetables, 
which are found in the coal beds of Carbondale, Wilks- 
barre, andotber extensive beds in Pepnsylvania. I ha^e 
before me the Nevropteris elegans^ acu$ifol%a^ OMricvr 
lato, angustifolia — also the Sjphenopteris artttnisaefo- 
lifitflcUifoliat trifoliaiat matUelliit and numerous othier 
sipeciesi which the students of thi? school, and ipyself, 
tookfrom Carbondale coal beds last July. All of which, 
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according to M. Ad. Brongoiart, are found in the Ea^ 
ropean coal beds before mentioned. He says too, in 
his history of Vegetable Fossils, that the Neuropt£ri» 
icheuehzeriaf ciitif lothiif and tnicrophyUaf are found at 
Wilksbarre, as well as in the European coal measures. 

Numerous additional proofs might be adduced from the 
abundant materials in my possession; but I beliere, 
that no one will question the high authority of Brongoi- 
art in this department of nature. AHer having demon- 
strated, that the Pennsylvania coal beds are equivalent 
to those of Newcastle, those near Bath, near Glasgow, 
at Waldenburg in Silecia,&c., nothing more is required 
but locomotion, eastward and westward, to understand 
the order of superposition throughout the whole Alle- 
ghany, Catskill, Helderberg, and Sbawaagunk districts. 

The only remaining question is, whether the Pennsyl-' 
vania coal beds should be called lower secondary, or 
upper secondary. ' In the former edition of the text* 
book, I referred these coal beds to the lower secondary 
class. Those geologists who consider the coal as ap- 
pertaining to the cherty (corniferous) limerock, must, 
with Conybeare, treat it as of the lower secondary class. 
But, if organized remains are to furnish characteristics, 
the cherty limerock terminates the lower secondary 
class upwards ; and the slate embracing the coal, is the 
commencement of the upper secondary series. I have 
given my collection of facts, in proof of this position, at 
pages 66, 73, 76 and 79. 

I will add, however, that the cherty limerock often 
alternates with layers or beds of a sandy graywacke at 
its upper surface, which should be considered as con- 
temporaneous with itself. In Coeymans the Echinus 
gyricafUhus is found in this sandy alternating rock — in 
Bethlehem it is found in the cherty limerock. This 
is not a singular case ; for most adjoining rocks alternate 
and join their characters. 

Reasons for adopting three graywackes. 

In North America the millstone grit, and a grey sandy 
and slaty rock beneath it, occur three times ; and it is 
exceedingly difficult to distinguish these rocks in hand 
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specimens, without the aid of organized remains. And 
remains are almost exclasively confined to the grey 
rocks. Common quarrymen, farmers, and foreign ge- 
ologists, apply the nvunesy graywacke and millstone, to all 
these rocks promiscuously ; neither having ohser?ed 
their different relative positions. 

By what names shall we call these rocks ? Europeans 
are not at all agreed in their names. Grit slate, grit 
stone, slate clay, coal grit, psammite, mimophyre, pyri- 
tous shale, are but a part of the names ; and these are 
often confounded and variously applied. 

No nomenclature can be more clear and intelligible, 
than the application of the same name to the three de- 
posites, which are interposed between the primitive 
and transition, transition and lower secondary, lower se^ 
condary and upper secondary, limerocks. These three 
almost similar deposites, may be distinguished by num- 
bers, first, second and third graywacke. Here is no 
novelty to embarrass the memory, and there is not even 
the possibility of any confusion or mistake in applying 
these names. 

The resemblance in the characters (or sameness of 
character) of these three graywackes, including the 
overlaying millstone grits, may be seen in the following 
localities. First Graywacke and Millstone grit. It is 
seen resting on the argillite near Col. Worthingston^s on 
the Little Hoosick, near the east line of Rensselaer 
county. On ascending the western hill or ridge, the 
graywacke slate, rubble, and millstone grit, are found in 
succession. This ridge extends from Canada through 
the state of Vermont, Washington county, Rensselaer 
and Columbia counties-'-and crossing the Hudson river 
it forms the vast mountains of millstone grit, called 
Shawingunk. Its elevation is much varied, and often 
sinks down to a level with the adjoining rocks. Second 
Graywacke and Millstone grit. Both rocks are remarka- 
bly distinct at the falls on Starph factory creek, five 
miles south of the city of Utica. The same extends to 
Lake Ontario, about eighty miles in a northerly direc- 
tion ; terminating near the mouth of Big-Salmon river. 
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The ridge at the falls is about midway between the traoi- 
itioD lime rock at Trenton Falls, and the corniferoui 
limerock (cherlj) of Otsego county. It overlays the 
. former and underlays the latter. Third Graywacke and 
Millstone grit. Catskill mountain along the turnpike 
road to the Mountain House, presents the graywacke 
slate, the rubble, and the millstone grit. At the bottom 
of the mountain, two miles west of the village of Cats- 
kill, we see the corniferous limerock — being a continua- 
tion of the cherty limerock of Blackrock on Lake Erie. 
We do not see it pass under the graywacke here ; but if 
we examine the foot of the mountain from 8 to 12 miles 
further south, we have a fair view of this order of ar- 
rangement. The millstone grit on the mountain near 
the Mountain House passess into a redish and greyish 
conglomerate. And it is remarkable, that when red, it 
* contains the same encrinus, which is found in our salife* 
rous rock. (My Encrinus giganteus, probably Sclotfa- 
eim's ramosus.) The Allegany ranges of mountains in 
Pennsylvania consist of third graywacke, including the 
grey rubble and millstone grit. The southern part of 
the Helderberg mountain consists of the same rocks. 
But near the northern part (perhaps not far north of the 
middle of the range,) these rocks descend rapidly, 
become very thin, and finally disappear under the coral 
rag ; or perhaps they pass into the grit slate, and shell 
grit. Near Pucker-street on the Helderberg, the last 
named rocks are very distinctly presented to view, as 
described in the preceding pages. 

Reatona for adopting Geodiferous Limerock,, 
Some European Geologists, particularly De La Bache, 
treat the rocks, as of the Red Sand stone Group, which 1 
have called Subordinates to Series UL See pages 65 
&c. To this group, De La Bache has added the Geo- 
diferous Limerock ; which is so splendidly exhibited at 
Lockport on the Erie Canal, and at Niagara Fads. H^ 
applies the particular names of the German geologists. 
For example ; he calls the limerock through which the 
canal is cut 31 feet deep at Lockport, and the upper 
rock at Niagara Falls, which is about seventy feet thick 
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by Humbolt's German name, Zechttem. The stratified 
kind, which contains ma/oc^tte (a variety of copper ore) 
be calls Kupferschiefer, Tljere is a remarkable locali- 
ty of it at Black Rock. It was laid open to view in cat- 
ting down the ledge north of Gen. P. B. Porter's house, 
to accnmmodate the canal near the outlet of Lake Erie. 

This stratum seems to be too limited in Europe to af- 
ford a character sufficiently general. In this country it 
is a vast stratum, and always more or less geodiferous. 

The numerous uncouth and vague names given to this 
rock, surely demand reformation. The following list arc 
of about equal authority. Slinkstein, Rauchwacke, 
Zechstein, Asche, and Kupferschiefer. Three of them 
are applied to varieties, which may be better eiCpr^sed 
by common adjectives. 

We cannot attach it to the Red Sandstone Gronp here, 
according to De La Beche ; because it is rudimeotally 
attached to our Cherty limerock, where there is not a 
trace of our subordinate series (De L. B's Red Sand- 
stone group). The slaty rock beneath this is very dis- 
tinct from it. For the slate is a mere variety of our lias, 
or liasoid, which overlays our Ferriferous rocks, the 
latter resting on Red Sandstone, or Saliferous rock. I 
shall only add, that mere inspection will satisfy any one, 
that our Geodiferous limerock is associated with the 
Cherty ; and that it is not related to our Red Sandrook 
(Saliferous). 

Anurican Lias, Liasoid, Hydraulic limerock. Water 
cement. Has the stratum, called by these names, any «- 
quivalent in Europe ? 

We have in this country the whole of the Red Sand- 
stone group of De La Beche; consequently the lias. 
The only question is: Do our strata, which precisely 
resemble those of De La B's Red Sandstone Group 
(which I consider as constituting a series subordinate to 
the Third Regular Series, excepting the Zechstein) hold 
the same relative grade to age, with the same group on 
the Eastern continent ? We are compelled to unite the 
Zechsteia (Geodiferous limerock) to our Cherty (cor- 
mferous) limerock, for reasons heretofore assigned. In 



Digitized by 



Google 



IHI SERIES OF 

oar Sabordioate teries we have the lower Liaa (Water 
cemeDt) Firiferoas rocks (which may possibly be the 
lias sandstone [and lias sla^e] of Pusch) * White sand- 
stone (Grey-band variety of saliferoas rock) Red and 
white shistose sandstone (white and Red Sandy Salifer- 
ous slate) Red, White, and Variegated, Marls, and marl 
slates (saliferous Marl Slate). All these occur in dis- 
tinct strata of vast extent, between the City of Utica and 
the western extremity of Lake Ontario — a distance of 
more than two handred miles. 

So far my statement would seem to demonstrate the 
equivalent characters of oar Sabordioates, and the for- 
eign Red Sandstone groap. Bat oarCorniferoas Lime- 
rock (cherty limestone) overlays all this group, and 
passes under our great coal measures of Pennsylvania, 
&c. Our coal measures have been shown to b e equiv- 
alent to those of Europe. Therefore this mode of rea- 
soning places the coal measures above the lower lias 
and its associates. 

Sach are the facts ; and 1 leave the verbal criticisms 
to others. Bat I suggest another fact, for the consid- 
eration of De La Beche and other European geologists. 
We have certainly seven species of the Cyathopbyllum 
in our Corniferous Limerock-^all of which are found in 
the same rock in Germany. De La Beche gives a list 
of organized remains, found in his district, and quotes 
Goldfuss ; but he does quote one of the seven of Gold- 
fuss* species found by him in Germany in this rock, and 
by myself in the state of New York. Though I state 
the fact, I do not know, that it will aissist in obviating 
the difficulty. 

Note. I have never found any organized remains in 
our lias — few in our ferriferous rocks, none in the salif- 
erous, but the Encrinus gigigantus (ramosus, SchI) and 
the Lingula mytiloides. But I confess, that my students 
and myself have neglected to make that dilligent search 
in these rocks, whieh the subject requires. 
*SeeDe La Beche's Manual, p. 378. American Ed. 
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▲S THE BASIS OF THE SCIENCE OF AGRICULTURE. 

SOILS. 

An error of importance bad prevailed among geolo- 
gists, on the subject of the origin of soils, until a classi- 
fication of detritas was established. Cuvier's theory of 
the earth did much towards the present improved state 
of that department of geological knowledge. Bat 
Schoolcraft suggested the first thought ever published, 
oa a classification, which is in accordance with the pre- 
sent views of geologists on that subject ; though his no- 
menclature was different."* Near the same time Cony- 
beare, Buckland, and others, gave a character to it, 
wfatcfa will endure. 

It seems to be demonstrated, that anti-deluvial detrituB 
(called the tertiary formation) is a deposit, as indepen- 
dent and distinct, as secondary rocks. It cannot be 
traced immediately to any adjoining rocks. Consequent- 
ly its character cannot be explained by referring to 

other strata ; unless we admit the general principle that 
all deposites, made after the deposition of the lower 
part of the argillite, consist of fragments of the older 
rocks. 

The principal heretofore received then, that soils de- 
pend for their constiutent characters on underlaying 
rocks, cannot be received any farther than as applied to 
analluvion. All other kinds of soil have characters Vi$ 
independent as transition or sdcondary rocks ; and they 
may be classified now, with as much accuracy. 

FERTILITY OF SOILS. 

1. Fertility of merely earthly soils does not depend 
on their ultimate chemical elements. Pqlverised emery, 
which is almost pure aluinine, will have the same influ- 

* S«e my Ii^dex to die Geology of the Northern States, 3d ed. IBSO. 
13 
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t upon ▼egeUtion as palrerixed qaartz, which w 
neaily purely silez. Hence the reason that Davy, and 
other distingoished chemists, have disappointed agrical- 
torists hy their analyaes ; whifih were fovnded on such 
nistaken yiews. 

S. The perfection of earthly soils, without any refer- 
ence to animal, regetahle, or other adyentitioos matter, 
reqnirea the fellowing constitnenis in dae proportion ; 1 . 
Simiss and pebbles sufficient to keep the soil open and 
loose. 2. Oayanffioient to absorb and to hold water in 
a just proportion. 3. Fine sand in enfficient ^n an t U i es 
to prevent the clay from baking into a compact mass, in 
time of droiight. Also to prevent its retaining so mnoh 
water in the winter season, as, by expension daring th^ 
freesii^ of the water, to draw the voots^f vegetaUef 
from the earth— called the winter-killing process. 

To select a farm for pacchasing, or to improve land 
hy artificial means, without the application ot. ma^nte^ 
Teqnires particnlar attention to these proportions* 

yc|;etable8 receive their chief support from theai- 
mo^here fand the whole of it, when they grow in 
clean, pure, unmanured earth. Neither dry sand nor 
baked clay will absorb the nutritious gates. Duly mois^ 
tened earth a^orbs carbonic acid, ammonia, and other 
nutricious gases, which are received firom the soil hy tbe 
fibrous rootlets, for the use of plants. Charcoal and 
other calrbonpceous matters, absorb these gases with 
great avidity. Hence the great value of carbonaceous 
manures, as rotted straw, charcoal, &c. But a due pro- 
portion of moisture is essential to absorption in all c^eff. 
Hence the importance of an attention to soils in refer- 
ence to the absorption and retention of water. Hence 
too the importance of frequently stirring and disturb- 
ing the dry surface of the soil, in time of drought,- by 
hoeing, plowing, &€.» in order to pocesent a moist surface 
to the atmosphere ;. without which, nutritious gases can- 
not be absorbed. 

Carbonate of lime, sulphate of lime, and all the so- 
luble salts, as well as putrifying vegetables and animaJs, 
should be censid^ed as manures. They M actt either 
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Boriate of lime* &«., or at ftmiihiog a^tritioiia matter 
bjF tboir 4ecD9)po0kioa« like 6Bb| rotted etreur, kc. 
TbeccfiMTe the saological agricBltiimt atediee chieiy the 
proportioos of «(tmet, pMU$^ day and smtA The •Utif 
of that part of geology which reletoa to d^lriitttf it the 
tree atady of the first priociples of elem^oterjr agrieol*^ 
tiurev . 

By a reiercDce to the system of cVisaifieatioa, ie the 
{H^cediag part of this tezt*hook, it will be seieo, that all; 
detritus is dittribeted iato eight depoaites. 1. Piaatie 
day. 9. Mariy clay. 3«. Marine sand. 4» Sheik 
marl. 6. Dilofioo. 6» Ultimate dilovioo. 7. Pes! 
4iioTioo. B* AmUovioD. After atiadyiog the eherec*^ 
ter of these deposites, nothing more i« reqeired tbe« e 
mere appli^atioe of commoe sense to eaph partionler 
case. 

CLASSIFICATION OF S0II.S. 

Iw PUttiic clay. Thieetntom is #arely Hmnd at the 
•drfaee of the earth, except at its . oat<«roppiogs tn 
haoka. It is deititote of any diaterial portion of eeito* 
oete. of Inne-^being the cley used by..|»ttef-hdl|iM* 
Without any iDtermistmres^ il .woaiki beke in til^dry 
seeaoB, asal foe ninoing Boortar in rainy weathers Inter-. 
nuKed with marine sand, it wooU b^t tolerattlj^ pMdilc* 
itve4 Wheat wtnter-^ls in it more than in.noy oMfer 
4oiL 

2. Matkf ddy. (Loodoa clay.) . TUs atsattmi is d*> 
noat ludtversal in bottom groaodt« Alone, it bakes itf>il 
drought, and is mortar in a wet season* Whaul witter* 
kills an it. But it geoerally contains from fifteen te 
twenty per cent* of carbonate of lime, and ceoaidelrabl^ 
mnriate. of lime* Wells ^% in it, almost tnrariabty 
furnish *< hard waters," on account of the muriate ef 
lime. These salts gifre it ridhness. Thetefore if it is 
duly mixed with mariDe sand (which geniBrally oTerlaye 
it) it fo^jtas rich and very durable. soil. From near Lake 
Champlaio to Greene county, en the west aide of the 
Hodsmii tfaie clay, orerlayed with nuffidesaiid^ f resaHlo. 
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Alio throoghoaC moit of the northern part of Kew-Jer-^ 
tey, along the Talley of the MiMisiippi, &c. If the yast 
plains of marine sand, between the Miflsissippi and 
Rocky Hoantaina, are generally underiayed with thia 
clay, at they certainly are in some localities, next cen- 
tury may, ander the hand of culture, enliyen that barren 
waste with fruitful fields. 

3. Marine sand. (Bagshot sand.) This stratum alone 
ik a meagre barren soil. But makes an excellent kind 
when duly intermixed with the marly clay beneath it, as 
mentioned under marly clay. This stratum often passes 
into crag, or stratified grayel, hardpan, &c. The crag 
is a better soil alone, than the sand, excepting the hard* 
pan nnd some other yarieties, wherein the gravel is held 
t<^ther compactly by ferruginous, calcareous or clayey 
cement. But if duly intermixed with the marly clay, 
it forms a good soil. 

4. Shell-marl. This deposite is a most excellent ma- 
nure, when intermixed with any of the other soils — ^best 
with soils in which clay predominates. It is chiefly 
carbonate of lime ; but being made up of broken shells 
or minute species, it is always in a state suited to its 
application as a manure. But when alone, it is not very 
productive, especially in a dry season. 

6. Dilmion. As this deposite is the most heterogen* 
ious of all deposits, it presents the characters of most 
ether soils. In general it is very rich in vegetable ma- 
nure ; but it is often too loose, and requires an artificial 
intermixture of clay. It presents all its characters along 
the Erie canal, between the Little Falls and Genesee 
river. It frequently afifords localities of vegetable mould, 
which may be advantageously carted upon other soils. 
As it is generally in narrow slips or small fields, the sur- 
rounding grounds may receive its benefits with but little 
carting. 

6. UUknaie dUuvian* This seems to have been a thin 
universal mantle, covering the earth in the first ages af- 
ter the deluge. It still remains undisturbed in the Aost 
ancient forests. But in all cultivated grounds, has been 
intermixed with the underlaying soils. In-its undisturbed 
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itatd, it if the soil to which the word ham is most pro- 
perly applied. Alone, it is a durable and rich soil, ex- 
cepting where sand predominates. Mixed with other 
soils, it is always osefal. 

7. Pofl-dt7««fOfi> Near the sources of the waters, 
which deposited this soil, it is always too coarse and des- 
titute of any fertilizing qaality— remote from these 
sources, it is fine and rich — midway between these ex- 
tremities, it is middling in character. But post-diluvion 
is, from the nature of its origin, exceedingly Tariable — 
every locality depending on the deposites from which the 
waters flowed. 

8. Analluvion, This kind of soil is perpetually form- 
ing by the diBintegiation of rocks, whose surfaces are 
exposed. Its character depends entirely on the constit- 
uents of the rock. Therefore argillite and argillaceous 
graywacke produce, by disintegration, clay soils. Rub- 
ble wacke, granular quartz, and other quartzose rocks, 
produce sandy soil. Hornblende rocks produce a rich 
intermixture.* Limestone rocks, particularly argilla- 
ceous limestone, as the geodiferous limerocks, produce 
a rich calcareous and allominous soil. 

Broken fragments of rocks disintegrate and become 
soils with a degree of rapidity, diredtly as the superfi- 
cial measure of surface exposed to the disintegrating 
agents (water, air, and variation of temperature) is to 
their quantity of matter. Consequently lands may be 
suddenly enriched by throwing upon *them limerock, 
hornblende rock, (whether basaltic or primitive) argil- 
lite, kc, in a finely pulverized state. Or they may be 
gradually and permanently enriched by scattering over 

* Dr. E. James obserres, (see Long's Expedition, vol. S, p. 40S) 
^«t ia the midst of the Great Desert, near the Rocky Mountains, 
where all was " brown and desolate, as if recently ravaged by fire/' 
the hills of greenstone trap, which consist essentially of komblendef 
were covered with a green turf from their bases to their summits. 
This is a discoTOiy of more value to agriculture than all that Sir ll. 
Davy ever made : though to the mineralogist and chemist, they are 
useful. But who knows the modest, the amiable, the excellent Edwin 
James t New England might he enriched by an attention to this subject 
— «nd would too, had Davy told as this fact. 
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Ibtm bffttkei fingmeolig^ o»e in^^i^ o« two lAchei mdi' 
anetttt. Ther^k mjMtbf tfleeted acc^idiogto 4i«^ 
9f ifinal comp^BMits of ibe foU; to m to sofiplji wbat. 
appears to be deficient. Tabiilar apM (a friniki ipriv^ 
pi carboMite of lime, or Umerock) which abbondiial^ig 
the wettera side of Lak4 Gbamfl«iD» h<tt r jmaiiIj^ %etft 
applied, with astooithiiigaveeess^ in the fkueij puli erised 
state. In the fegiteiited Itate, it had be^n bppKed fov. 
several y^arSt to great adr antage* N^ fsitmer k t»wm 
opposed tp mere specxilatiTe theory thao Ajfiself ; biH 
fiMtt9 place the adfraotagea of strewing ftotia with pol'^ 
verised rocks and fragments, beyond the reach tf «pm> 
ulation. , . . 

GEOLOGICAL ANALYSIS OF SOILS. 

The chemical analysis of soils, with a view to detect, 
their ultimate elements, has promised mgch-^partica« 
larly in the hands of Davy* Bat it has^ in all cases; 
disappointed the hopes of the practical farmer, for rea-. 
soae given under Fertility of Soils, It is to the Geologist, 
^ot the Chemist, that the practical farmer must look for 
instruction, so far as mere ioils are to be considered* 
The detection and application of stimulating earths and 
salts (as gypsum, lime, &c.) and of decomposed or de- 
composable vegetable jmatters, come within the provipce 
of the chemist. 

Chemical analysis of soils, like other analysis of 
mineral bodies, give the ultimate elements in a manner, 
which is favorable to the pursuits, of the student in 
chemistry and chemical mineralogy. The complicated 
mixtures of soils afford an excellent field for a trial of 
his strength in his first essays at analysis. This is, how- 
ever, widely different from those researches and iavas- 
tigations, which the impatient anxiety of the farmer de-« 
roands. The student is pleased with results, whicH 
evince the correctness of his preconceptions, and the 
Mrottness.of his manupalatioos, regardless of otilitjr.. ' 

But those analyses, which helong exclttsitely tb the 
chemist, detect fugitive and variable materials, which 
are not to be considered as ft pari of perman^ fiCHl*^ 
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i%<y may be wmtM fr#cB year to yaar at pleatare ; «ii4 
their proportions may becalcalated a« tbey arearMeM- 
iy varied) or they may be detected and ettimaled^y the 
ehea^ttt after they are added. As reg^table aad emoMii 
BMtter ia a geologicai ^epotite, easily detected aoA 
•hrays pretetit in a greater or less proportioo, it'shooW 
be coosidered as a part of georogtcdl analyttls* 
' deelogical aoatysii of soils may be made, by parsmog 
the ooarse of geological depdsitioi^ in miaiature. That 
is, soils may be deposited from water, m the assay flass 
er ft coffimoif tumbler, after saitable preparatioas, so 
Chat the proportions of stkx, eiumioe, animal and yege^ 
table matter, water of combinaFtioo, and power of ab- 
sorbing, niay be shown. These are the most iadpsfftaat 
subjects of enquiry when the object is to improvie the 
eoil, or to jodge of the best method of eoltilre, or of the 
meat profitable artloles to be cultivated on particakt 
fields or farms. The eleration of grounds, above the 
level of the oceaD*, and the degree of latttode, are also 
aabjeets' of great importance. HumlM>lt*s Eqvivaleats, 
deduced from comparing the effects of high latitades with 
mountain elevations, should be dofy applied. 

Formula for Geological analysis of Soils. 

1. Select about one quart of aotl which shall} appear 
to bean averageof the field. Spread it out and malte it 
as dry as it caa be made by the sun's heat, after thor^ 
ovghly intenntxiogall parts of it. 

i2. puIVerice it as fine as can be dooe by nibbiog. to 
the hands. Take half of it, and pick out, by the assist^ 
aaee of shaking in a^dish, all roots, straws, fee., also 
all pebbles or grains over the aize af a conimoa - |Hn* 
liaad. 

3w Weigh o«2t; of the finest^of it, with accurate scalea^ 
three paixds of 200 Irakis each. First for detersHsiag 
the water of combination. Second for deteraaiiiinc th« 
aattnaLaad vegpetable jDalter. Third, for deteraritiing 
the stlicbiii matter ; or rather, the earthy part which 
does not combioe with water excepting by superficial 
attraction of adhesion. The aamie parcel is also em- 
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ployed for detenDiDiDg the AllQmniout part, and the 
power of Absorption. 

4. Heat the first parcel id a crucible, or grllipot, con- 
staDtly stirring it with a dry pine stick, until the stick 
becomes a little brownish from the heat, when pressed 
against the bottom of the crucible. Now weigh it, and 
set down the loss for wattr of eombintUiim* 

6. Heat the second parcel, stirring as before with a glass 
rod or slip of window glass, until it is at a red heat, and 
no glimmering sparks to be seen. Weigh it, deduct the 
weight of the water of combination, and set down the 
remainder of the loss for anitnal and vegetable matter. 

6.' Put the third parcel into a pint of pure water. Stir 
it repeatedly for about ten minutes. Let ft stand pre- 
cisely three minutes for the silicious matter to settle. 
Pour off into another vessel, all the supernatant liquid 
and its contents. Add another pint of water to the sili* 
cious sediment Let it settle just three minutes as be- 
fore. Pour off all the supernatant liquid again. Dry 
the sediment about as dry as when weighed. Weigh it 
and set it down for $ilicious matter. 

7. Subtract the sum of the weights of the water oj 
cfimhination, the animal and vegetable matter ^ and the 
^ Btlicious matter^ from 200 grains, and set down the re- 

mainder for orgillaceoui matter. 

8. Pour into one glass vessel the two portions of su-, 
pernatant liquid, which had been poured from the silt* 
cious matter, and note the time required for settling, so 
as to leave the iquid clear. Set the time down for pamer 
of ah$orpt%<m. 

Analyeei made by Dr. T. R. Beck and mytelf iff iMt 
taken in the vicinity of Albany and Troy. • 

Upland loam. Absorption, 4 hours in settling — ^Water 
of combination, 4 per cent. — Animal and vegetable 
matter, 5 per cent. — Silicious matter, 68 per cent. — 
Alluminous matter, 23 per cent. 

Best lowland loam. Absorption, 3 hours in settling — 
Water of combination, 4 per cent. — Animal and vegeta* 
ble matter, 12 per cent. — Silicious matter, 58 per cent. 
Alluminous matter 26 per cent. 
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APPUCATION OP GEOLOGY, 

AS TH£ SCIENCE OF MINING. 

The most valuable bodies soaght in the enrth* with 
saccesft id North America, are : 

1. Rocks. Marble, Freestone, Flagging-stone, Wall- 
stone, Millstone, Grindstone, Whetstone, Hone. 

2. ' Salt and combustibles. Table salt, Epsom salt, 
Gypsum, Barytes, Strontian, Coal, Sulphur. 

3 Ores. Gold, Iron, Manganese, Lead. 

4. Waters. Carbonated waters. Sulphuretted waters, 

Sulphuric acid waters, Muriate of lime waters, and Deer 

licks. 

Experience, alone, teaches us, with what strata these 

valuable bodies are associated. Therefore a concise 

enumeration of their best known localities, accompanied 

with an extended view of their associated strata, will 

present to the student all that will be useful to him, as 

illustrative of this application of Geology. 

*This note should have been included in the text of the last prece- 
ding page ; but, having '.been omitted, there is no impropriety in plac- 
ing it here. 

As the earih affords us our own vegetables for clothing and diet^ 
and supplies animals with their living, upon whom- we feed and wirh 
whose skins and clothing we are clothed, the earthy outside of our 
planet cannot be too well understood, as applied to Agriculture. The 
preceding article should be studied, then, as a branch of Geology. 
And I may here add an average proportion of the common constituents 
found in the best soils of the kinds enumerated. 

If toater oozes into hose gravel, sand, or loanif about /our feet be- 
neath the surface, as it often does in river alluvion — ^Absorption, 2 hours 
to settle — water of cond>ination 3 per cent— animal and vegetable mat- 
ter 12 per cent— siliciotts part 76 per cent— aluminous part 9 per oeot, 
it is very productive, 

JUch but winter-killing. Absorption, from 12 to 26 hours to settle — 
water of combination, 4 per cent — animal and vegetable matter 8 per 
cent— fiilicions matter 46 per cent— aluminous matter 42 per cent. 

Soils are durable and good, consisting of a mixture of ultimate di" 
luvitd loam, with argillaceous analluvioft, as th6 common soila of Co- 
himbia and Dutchess counties, N. Y. Absorption, 5 hours t6 settle — 
water of combination 4 per cent—animal and vegetable mutter 6 per 
cent-7-siIicious matter 68 per cent— allumiuous matter 22 per cent. 
14 
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MINING. 

1. Useful Rocks. 

MarhU. This name is indefinitely applied to any rock 
of carbonate of liBM» wvbich may be wroagbt into buil- 
ding stone with the cbissel. The most Talaable is the 
Granular limerock. In this coontry it extends from Can- 
ada to PenDsylraoia, along the west side of the Green 
Moantain range. Therefore OTery farmer, whose lands 
lie in that range, may probably find on his farm at a 
greater or less depth, or at the surface, good statuary 
marble. Good marble has been found, called birdseye 
marble, in the compact transition lime roclu ; also io 
the shelly kind. But shelly marble will readily disinte- 
grate on exposure to heat ; and in time, on exposure to 
the disintegrating agents. 

Freestone. This name has usually been applied to red 
sandstone. But its application to all saliferous rocks 
(red, gray, or variegated) is authorized. The free- 
stone of Rochester on Genessee River, is red, grey, 
spotted* and variously coloured. Saliferous rocks, and 
red wacke of the first, second, and third graywackes, 
make good freestone. These stones never crack by 
heat ; but they crumble offer become friable, and ought 
not to be highly heated. 

Flagging ttones. The best known in this country are 
tiie gneiss, and gneisseoid hornblende. Haddam, Con. 
affords excellent specimens* West of Worcester, Mass. 
towards, and in Leicester, the rocks are equally good. 
They were formerly too far inland. Since the canal 19 
made, they may become profitable. When I first heard 
of this project, I supposed theTalue of the stock was to 
l>e estimated by the value of these vast ledges of gneiss 
rock. Why ITankee iagenui^ and perseverance doe9 
not reabh them, I know not. I presume Prof. Hitch- 
cock, the state geologist, will apprize them of their value, 
in his expected and much desired report. 

WaU'^stonei. This Bame is applied io stones, which 
will lie fairly in a wall, with or without chisseling or 
sawing. It is not necessary that they should bearchi»- 
MliDg, provided Ihey can be broken firom ledges in M|g* 
ularptraHelopipeds for leyhig «p in a diy wall, or <br 
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amottidg Whk uioffftn Gm^m, gMkiseeid honUeftd^y 
and the two lower grajrwwfces, Affotd nortf or kti g^dd 
vmH-ftone. Fitvl grajwaeke^ when fbnn«itiTte» it ahnijrs 
a good irall'«toti«v It has been tailed and died in Troy 
with sQCCess in the basemeat story of honseSi See tH^ 
Gale's bowe* II if reaaarkabie for crackiDg^ and eten 
dying into piocati when haaC^d; hence it is called $nap9 
st&nt in Mme diitrlcta. Third grajwacke is rarely stdt« 
td>l€ ftrr a wail-8toiie ; for It eootaim iron pyritci^ which 
often produces rapid diinitegrattoii. See seme of the 
Western Lockst and the walls of some hovtes in libaea* 
MllHone is a subdivision of grajwacke. It is there- 
fore firsts second* and third. It is a good waU-stooe and 
will resist a great heat. Millstones were qaarried from 
Shawangunk Mt. (first graywacke) until tne bnhrstone 
manofactories were extensively introduced ; and it was 
profitable to the manufacturers, and a public benefit. As 
they were wrought at Esopus (Kingston) in great quan- 
tities, they were long called £sopns Millstones. Ledges of 
Millstone grit, which would make tolerably good mill- 
stones, though liable to crumble, may be bad in 2d gray- 
wacke near Utica, and in 3d graywacke on Alleghany 
Mountains. 

Grindstone used in this country is a gray sandy yariety 
of third graywacke. Two extensive layers of grindstone 
raa nearly parallel to Schoharie Kill in Blenheim, Scho- 
harie county, on the estate of Judge Sutherland. One 
raoge is in the west bank of the Kill, the other is further 
firest« From pieces- of rock adhering to NoTa Scotia 
grtodstones, I believe they are from the same rock^ 
Namerous other localities of various qualities, are seen 
io the graywacke of Catskill and Alleghany Mts. 

WhtUUmu^ called novaculite, are always a variety of 
talcose slate^ When they are harsh they are called 
Qjainnebog whetstones, or scythe whetstones. When 
(bey are fine-grained they are called Turkey hone. 
They are wrought in Belchertown Mass., and a^ Lake 
^Memphremagog in Vermont. Though these whetstones ^ 
ar« always a variety of talcose slate» they are found in 
thiB country, at the meeting of talcose slate with mica- 
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slate or argillite ; when with the latter the vrfaetstooe is 
iofter than when with the former. In Havrlej, Mats, 
an inferior kind appears in connexion with the micaceous 
iron ore, at the meeting of the talcose slate and mica- 
slate. 

Hwus^ of a very excellent quality, are foimd in first 
grajwacke near a place caUed Red-Rock Pilfershire, in 
Colnmhia conntj, N. Y. and in Rcnsselaer-ViUe, Alba- 
ny county, in third graywacke. I hare seen .layers of 
the same rock in numerous localities in the third gray- 
wacke of Catskill and Alleghany mountain ranges. 
Useful salts and combustibles. 

Table salt (muriate of soda) has not been found here in 
the solid state; but immense quantities of brine water 
issue from the red and grey saliferous rock, near the 
Erie Canal line, from tv^eoty miles west of the city of 
Utica to the Niagara river. Pseudomorphous crystals, 
imitating those of muriate of soda, are found in the sal- 
iferous rock and in the iiasoid, particularly near 
Manlius Center on the south bank of the canal. I 
/ have seen them 4 inches across, and very perfect. ^ 

Eptom salt is very common in the three graywacke 
ranges, in a state of efflorescence. A spring near Coey- 
mans village is highly charged with it. It is produced 
on the exposed surfaces of the Iiasoid along the Erie 
canal — also on the marly clay of Coeymans, Lansing- 
burgh, and other places in the vicinity. 

Gypsum is chiefly confined to beds in the Iiasoid of 
the Erie Canal line and of the Western states ; but it is 
found in smaller quantities in the saliferous rock. The 
snowy gypsum and selenite are found in geodes in the 
geodiferous limerock. Gypsum is, in truth, found 
throughout the whole of De La Beche's Red Sandstone 
group ; but the quantity is very small, excepting in the 
Iiasoid. 

Barytes is found to be very superior to borax as a flux 
in brazing and welding, when a very high heat is re- 
quired. The native sulphate and carbonate are equally 
\ useful. Sulphate of Barytes is found in granite in the 

vicinity of Northampton for 20 or 30 miles north and 
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sooth. Naroerooii other localities of the same kiod are 
known. The lamellar kind is foand io Calciferous saod- 
rock along West Canada Creek, and near Little Falls ; 
and spherical nodules are found in the saliferoos rock 
at Genessee Falls. But it is found in immense quanti- 
ties in Schoharie county, town of Carlisle, of the fibrous 
structure. It is in a soA slate rock, of the second grajr- 
wacke kind, immediately beneath the Comiferous lime- 
rock. 

l^nmHan is said to be a better flux for brazing and 
welding, than either barytes or borax, when an interme- 
diate degree of heat is required. The sulphate of stron- 
tian is found in this country in Geodiferous limerock at 
Lockport, Niagara Falls, &c. Most abundant in the 
Geodiferous limerock of Strontian Island in Lake Erie. 
This locality was discovered by gentlemen employed in 
settling the boundaries between these states and Canada, 
in the year 1819 ; and was published by two of them as 
sulphate of barytes. One of the commission, William 
A. Bird, Esq., brought to Troy Lyceum 100 lbs. of it, 
all in beautiful crystals. I analyzed it in presence of 
the members of tbe Lyceum, detected the error, and it 
was published by order of the association* Afterwards 
seyeral similar analyses were published. — Carhanaie of 
Strontian and Lime (very vaguely described by for- 
eigners under the name Arragonite) has been found to 
be an excellent flux — its excellence increases io the ra- 
tio of the proportion of strontian. In crystals it is found 
in small quantities in the Geodiferous limerock of Lock- 
port, Niagara Falls, &c. But it has not hitherto been 
announced in any printed publication, which has come 
to my knowledge, in sufficient quantities to be used prof- 
itably by artists as a flux. A few days since, Mr. Will- 
iam Deere of Syracuse, (formerly my pupil, now a teach- 
er) brought me twenty pounds of this mineral from 
Marcellus, Onondaga county, midway between Ononda- 
ga and Skeneatelas, and five or six miles south of a point 
on the Erie Canal 75 miles west of Utica. It is in con- 
nexion with Comiferous limerock, probably beneath it, 
and equivalent to Geodiferous limerock. Some speci- 
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mens seem to cotitaio a larger preportm 9i %icottitm, 
than aoy analyses of Arragooile haTe sheivo* Its spccii^ 
ia gravity ranges between 2. 75 and 3. 8—1 bav^meve^ 
1y tested it by the purple flame ; bat I iotend to make « 
thorough analysis soon, unless some one, who faaa more 
leisure, will do it. It appears that tons of it may be had. 
Pillars for a clock have been made of it, ithich may be 
seen in Syracuse, 3 inches in diameter* 

Coal 19 found in four geological positions. First, tfwn^ 
tition anthracite which is found in beds in AisUUte» in 
Newport, R. I. a^d in Worcester, Mass, It ia foond 
in very small layers along the Hudson River in the same 
rock. It is also disseminated in first g;raywacke,in Reos* 
selaer county. Second, secondary anthracite, whieh is 
found in exceeding small layers ia second gray wacke 
slate (in lower secondary classs) near, and under, Utiea, 
near Big Salmon river oa Lake Ontario, near Cold 
Spring on the Mohawk kc^ Third, Coal pwop^rt which 
is found in large beds in Pennsylvania in third gray wacke 
(in upper secondary class) also in small layers o& Lakes 
Seneca, Cayuga, &c. It is bituminous ia the westem 
pairt of Pennsylvania, and anasphaltic in the easterapart^ 
Foijirtb,; Ldgnite^ which is found in the clay of the tertiarjf 
class. 

As all fossil coal and aaihracite are now supposed to 
have been produced by the charring of vegetables } the 
. science of mining, as applied to coal,, ia founded on a 
knowledge, of the successive creations of families of 
vegetables, and of the alternating destruction o£ sucit 
families. From the fact, that marine and dry-Iaod aai- 
mals all disappeared at each period of the charring, of 
vegetables,, we infer that vegetables were charred by a 
degree of heat sufficient to kill every animal of tiie 
ocean as well as every animal and plant oa dry land.. 
The period of charring seems to be the dlvidiag period 
between: the Classes, or Series, of rocks^ aad between 
their accompanyii^ species of organized remains ; for 
no species appears to have survived one of these catas- 
tsophles« or even ever to have been re-created. 

Broogpiart says, that the examination aad comparison 
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of a gre«t number of vegetable fossils of several epochs, 
have enabled him to recognize /our periods of creation 
in that kingdom of natnre ; consequently four periods of 
charring them. 

I. First period. Arborescent forests of the Equise- 
tum and Filices (Rushes and ferns), much larger than, 
those of the present day — also large plants, which com- 
bine the characters of the Lycopodium (ground pine) 
and Conifers (Pine, Hemlock, and Cedar trees) called 
Lepidendron. These plants, being charred, form the 
Transition anthracite in Argillite ; as Newport, R. I. 
Troy, Waterford, &c. 

II. Second period. A small number of small ferns, 
and very singular Conifers. These plants, being char- 
red, form the minute masses of anthracite in Second 
graywacke slate near Utica, Cold Spring, Big Salmon 
river, &c., in the Lfmer Secondary class, 

HI. Thirdperiod^ An immense quantity of Ferns, 
and still greater masses (though not so many species) of 
Cycadeaa; and the latter are more or less arborescent or 
dendritical. They combine the characters of the Ferns, 
and PaUns. These plants, the Catamites, and some oth- 
ers, being charred, form most of the coal measures of 
Pennsylvania, and the great coal measures of Europe. 
This coal is in the Upper Secondary class, in third gray- 
wacke of North America. See Synonyms under the 
proper heads. 

IV, Fourth period. Plants resembling those of the 
present day. They are often dicotyledonous. Char- 
red, they produce the liguite. They are in the Tertiary 
class, 

Svlphur is mostly found in combination with iron \ and 
ia called strtphuret of iron or pyrites. This ore is uni^ 
Tersally distributed. Sulphur is also found in combina- 
tion with copper, lead, zinc, &c. Rarely found pure, 
excepting near volcanos. / 

UsEFVi. Ores. 

Gold h found, often pure, io Talcose slate, in the Car- 
olinas and Georgia; also in Mexico. Having discov- 
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ered some of the southern gold adheriiig to talcose slate, . 
I suggested the 'qoeijy in Siilimao's JonmaU whether it 
might not be foand in other places along this range of 
the same rock through the west part of New England. 
Dr. Emmons, has since told me, that Prof. Hitchcock 
hai examined a locality of gold with similar associations 
with the gold of the Carolinas, in Somerset, Vermont. 
Also that it was sought and found in consequence of my 
suggestion. He added that Prof. Hitchcock would soon 
publish a short history of this discovery in the same 
Journal in which I made the suggestion. 

Iron^ in vast beds, occupies four distinct geological 
positions. 1. Protoxid of iron, often highly magnetic. 
It is chiefly confined to Gneiss ; as along the west side 
of Lake Champlain, in N. Hampshire, &c. &c. 2. 
Proio'peroxyd, or Hematite^ of the colour of dark clotted 
blood. It is often stalactilic, and found among the roios 
of talcose slate. If we could know that micaceous and 
specular iron ore had been fused at the time its talcose 
walls were broken down, we should say, that the sta- 
lactitic hematite was thus produced. Its best known 
locality is at Salisbury in Connecticut ; but it is fouDd 
along the west side of the Green Mt. range from Canada 
to Connecticut. It seems to be an indefinite mixture of 
the protozyd and peroxyd of iron 3. Argillaceous per- 
oxyd ofiron^ or Reddle ore, is mostly a soA red ore, con- 
sisting of clay and peroxyd of iron, yielding about 33 per 
cent of pore iron. It forms a layer in the ferriferous 
rock, over the saliferous rock, about a foot in thickness 
on an average ; and extends from near the city of Utica 
to near the west end of Lake Ontario. It is about 20 
miles wide and two hundred and forty miles long. Such 
an extensive stratum has not been observed in any other 
place. 4. Bog ore is a regular deposite embraced in 
the Tertiary class. Its true centrar position is in marly 
clay, often associated with iron pyrites and lignite. — 
But it is often found in the marine sand, overlaying the 
clay. It is found in the tertiary sand and clay from Fort 
Ann near Lake Champlain to Coxackie, twenty miles 
below Albany — a distance of 80 miles along the west 
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tide of the Hadflon RiTer. It is fotrnd, alsoy in (lie ter- 
tiary depositee id the Higblaods on tfee Hadson River, 
end amoog the high hills of New EnglsBd, kc. lie. 

Manganese, ilk the state of a peroiyd is found aloQ| 
the west side of the Green Mountain range from Con- 
aecticut to Canada. !( is generally in the ruins of tal- 
cose slate; and in one locality east of Great Barriogtoo, 
Mass. I have seen it in place in the Talcose state where 
it meet9 the Gneiss. From these facts I am induced to 
believe that the original deposition of the manganese^ 
was in talcose state. The subject has not heen suffi- 
ciently hivestigated, however. East of Pittsfield, Mass. 
immense quantities of hematitic iron ore and some mai^- 
ganese are seen, serving as a cement holding together 
fragments of granular quarts rock, from the fize pf apea 
to that pf an ordinary school-house. 

Ijead is fo^nd in vast quaolilies along the Mississippi^ 
probsibly in transition limeroek — Bakewell's meta})if<^- 
giM limerocky or calciferooii sapdrock, perhaps* I bavo 
never seen fair specimen? of tb(9 rock, which avthpriaEfMl 
a description ; but I have the opinions of respectable 
geologists. The ore from the Mississippi region is al- 
most a pare sulphuret of lead, easily reduced. Lead ore 
is extensively disseminated in granite rocks near Con- 
necticut river, in the region of Northampton. But the 
rock being very hard and ihe lead sparingly scattered 
through it, very little lead has been obtained with the 
expenditure of many thousands. Lead has been found 
in argillite and graywacke in Columbia county, also in 
Calciierous sandrock in Rensselaer and Montgomery 
coaoties, and various other places where this rock is 
found. But it is scarcely worth working. 

Useful Mineral Waters. 

The Carbonated waters of Saratoga, and of M'Cul- 

'^ loch's Well in Albany, probably issue from Transition 

Agillite. Sulphuretted waters are co-extensive with soft 

rocks containing iron pj^ rites. Such springs are very 

common in Argillite, soft graywacke, filthy swamps, kc. 

16 
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Sulphuric actdwatert issae from the earth io varioov 
places ID the town of Byron, county of Geneasee.— ^ 
The detritaa from which they isane appears to be disin- 
tegrated Liasoid, coDtaining minate fragments of gypsam. 
It is ash-grey, and contains an immense quantity of iron 
pyrites in exceedingly minute grains. The exposed sur- 
face of the little hillock, where it appears in the largest 
quantity, is strongly impregnated with the acid. On ap- 
plying the tip of the tongue to the dry surface ofappar- 
rently charred turf, we seem to recognize purely con- 
centrated sulphuric acid. Other springs in the Ticinitj, 
particularly one near Byron Hotel, flow in large quan- 
tities, sufficiently impregnated to coagulate the white 
of eggs. Muriate oflitn& waiert are co-extensir e with 
marly clay. Wells dug in this almost uniTersal stratum^ 
are highly charged with muriate of lime. Deer licks^ or 
salt springs which attract deer and other animals, often 
contain no common salt in solution — ^being highly charg- 
ed with muriate of lime only. I haye seen a rery noted 
lick of this kind in a thin stratum of marly clay resting 
on third gray wacke, in Schoharie county. 
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JlLPHABBTICAI. ARRANGEAUQNT OF GSOU>- 
GICAIi UX3AIJTUBS. 

Adorns, Mass. Grairalar limerock id the valiej and at 
the foot of the east Mt. GraDalar quarts oo the side of 
the Mt. Black Hornblende towards the top opposite to 
S. Adams, Gneiss at the top, with reins of crystalline 
granite ; these appear in boulders opposite to N. Adams. 

Amboy Bayt South shore (being the north boondarj of 
^. Jersey) is wholly tertiary. Bottom of the bank is 
plastic clay, orerlayed with marley clay containing lig* 
nite coal, pyrites, &c. 

Auburn^ N. Y. Cherty limerock at and near the pris* 
on. Pyritous slate (Graywacke) containing a little hi* 
taminous coal, Liasoid or American Has. 

Becrafi Mt, near Hudson. Sparry and Shelly transi- 
don limerock, Graywacke. 

Bellowt Falls near Connecticut River, Vt. and N. H. 
Gneiss, Talcose slate near on the west — Argillite 2 miles 
west. 

Berkshire Co. Mass. Talcose slate in vast mountains. 
Some of its layers are remarkably undulating. Some 
are convex upwards, Dewey. Some are concave up- 
wards, Lee. 

Bethlehem Caverns, 12 miles S. W. from Alany. Cor- 
niferous limerock abounding in stone-horns and horn- 
stone. A slaty stratum, about 50 feet thick, separates it 
from transition limestone ; Which is second graywacke. 

Black Rocky L. Erie. Cherty limerock, underlayed 
^ith Geodiferous Limerock. Here the Copper slate 
(Malachite slate, Kupferschiefei) is seen as apart of the 
Geodiferous Mratum (Zechstien. ) This cherty limerock 
extends to, and underlays, Pennsylvania coal. 

BuffalOy on Lake Erie. Deep Deluvian from near 
the village to a considerable distance along the Ctinal 
towards Black Rock. The Village is underlayed by 
Graywacke and Cherty limerock. This graywacke is 
the same rock, which embraces the Pennsylvania coal 
beds. 
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Canandaigfia, N. Y. CorDiferous limerock. AIoi^ 
the Lake, 3d Grajwacke rests apon iL 

Cdrbonddle^ PebD. Vast lieds of abasptiaNie cbat, in 
3d Graywacke. tt alxHiiids ita Vegetable fossils — ^soch as 
Nevaoptcris Mgmut^ am^iui, uurictUata^ angnHifolia 
*Mhe SFBBKOFf ERis, ortaniiMefitut^ latifdia^ trifiliaiti^ 
mcmMi^ 4rc, The coal is not the tranallion eBthracite^ 
at at first sopposed. Most of it is dottitoto of bitatti«n } 
bot b aA cqnivaleat of the great «oalHneaBqrtl 0f 
£arope 

Cdtskilly N. T. On 1st Graywacke abd Tfabsttiob 
Coerock. Here the l^ransition abd Secobdary litoerockd 
meet ; as may be seen along the banks of the Creek to 
Madison Village. Bnt the numerous dislocations are 
eatculated to confound the inex{)eriented. 

Cattskill Mt, Chief of its mass is 3d Graywacke. — 
British geologists confound this coarse kind of rock with 
Transition Graywacke. Between this and ourtransilion 
graywacke, are the Transition Limerock, 3d Graywacke^ 
and Cherty Limerock. Also De La Bacbe*s Red Sand- 
stone group, in some localities. See P. 95. On the 
east face of this Mt. we see the Rubble, Millstone Grit» 
Red Conglomerate and Red Sandrock. 

Cayuga Lake. — Corniferous Limerock forms its bed 
— 3d Graywacke, its walls. The latter is remarkably 
interesting about Ithaca, at the head of the Lake. 

Chesterfield^ Mass. Gneiss, traversed by beautiful 
veins of crystalline granite, containing numerous and 
beatiful tourmalines. 

Cohoes FaUt on the Mohawk. Ar^llite of the day 
•late kind, orerlayed by the wacke kind. 

Cold Springs on the Erie Canal 9 miles east of Little 
Falls on the Mohawk. Here is the 2d graywacke slate^ 
contaiiUDg the Brongniartia carciiiodea«[Orthorcea conica 
---also a little anthracite. 

ConntcticMl. No crystalline granite in regular strata » 
Mather. 

Coral Cave on the Helderberg, 2 M. north of Pucker- 
Street. 
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Cummingiim^ Mass. Mica-slate in perfectidn, contain- 
ing actynolite, &c. 

Do^on, Maat. Grannlar Quarts and limefock. — 
Thrat miiea south of the village is most perfect granitic 
hornblende rock ; distinct in its geological relations from 
granite, as all rocks are which contain hornblende as a 
GOBStiiueDt. 

Dterfidd^ Mass* Basalt, containing the calcedonic 
family* like other basalt. 

Deerhill Highlandst N. Y. Zercon in iron ore em- 
braced in gneiss. Mead. 

Delaware River. Namerous vegetable impressions 
along its eastern bank, where the Delaware and Hudson 
canal runs. 

East Rock, N. Haven, Con. Basalt, containing prak« 
nite, &c. It rests on red sandstone. Scarcely columnar. 

EigteeH'iniU'Creek, L. Erie. Third gray wack'e slate, 
containing bituminous slate, and minate specimenft of 
coal ; being a continuation of the coal slate of Tioga ^ kt. 
Here are numerous remains of Terebratula^piriferoklef. 
Esoptu Strands on the west side of Hudson Riv«r, d6 
miles from N. York, at the mouth of the Roundodt mad 
the entrance of the Hudson and Delaware caaaU Here 
the transition and lower secondary limerocks run together 
and the undulated slate appears at th^ meeting of the ar- 
gillite and first gray wacke. 

FliniHill^ ten miles west of Schenectndy, on the Erie 
canal. The calciferous sandrock here contains coarse 
gemi-opaiy agate, &c. 

Fort F/atn, is a village at the mouth of Otsquago Creek. 
Here is most perfect birds-eye marble, half a miU south 
of the village. Ten miles south, on the same creek, is 
aa inM&ense quantity of Tufa, embracing an extensive 
cavern and five trees which have become a tufa sub- 
stitute — here is, also, a burning suphuretted hydrogen 
sprang. 

Franklin f Bergen Co. JV. /. presents perfect upper 

odite. Horton. 

Fryherg Ger. No Crystalline granite in regular strata, 
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Qor elsewhere on the continent. Borre & Webster. 

Gat-port f near Oak-orchard creek. 

Genetee Fallt^ present a beantifnl natnral cabinet of 
saliferous rocks, Ferriferoas, and Liasoid ; also, Geodif- 
eroas, on the the canal, containing limpid crystals of 
flnor-spar, waxy blende, &c. 

Glenn^s Fcdh, are tiansition limerock. Petrifactions 
^>und here are numerous ; such as Lithodendron, Fun- 
gia, Columoaria, Torbinola, &c. 

Gotken, Man, Crystalline granite in veins, contain- 
ing most beautiful tourmaline. 

Halifax^ N. Scotia. Basalt, and underlaying red and 
variegated sand rock, the same as at Palisados on the Hud- 
son, Mt. Halyoke, &c. on the Connecticut. Alger & 
Jackson. 

Helderber^ a hill or mountain, chiefly in Albany coun- 
ty. It affords the most perfect Coral rag and Cornifer- 
OQS limerock, also grit slate and shell grit. Immense 
quantities or organized remains are found on its top and 
at its eastern foot. 

Highlandtf N. Y. No regular strata of crystalline 
granite. Mather. 

Hobokenf opposite N. Y. city. Most perfect locality 
of Talco^e slate, steatite, serpentine, and pure magnesia. 
. HolyokCf Mt. Bf^^altic mountain on the eust side of 
Connecticut River, in Mass. near Northampton. 

Hudson and Delaware Canal runs from Esopus Strand 
along the Roundout Creek, to Delaware River, thence 
to near Carbondale. It runs along the northeast side of 
Shawangunk forty miles. 

/it^ca,head of Cayuga Lake. It presents vast perpen-' 
dicular ledges of 3d graywacke of the pyritous slate 
kind. Falls of water, down these ledges, are stupendous, 
and keep the rocks clear for inspection. 
. KnfiXf on the Helderberg, is a township embracining 
Pucker-street village, and numerous localities of Coral 
rag, shell grit, &c. 

Lakes , Northwestern (as Superior, Huron, &c.) are 
bounded on the northeast by a range of primitive rocks, 
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which commence near Whitehall at the head of Lake 
Chfimplaio. Pitcher & Day. 

LiUle Falls, of the Mohawk on Erie Canal, 22 miles 
easterly from Utica. The rocks are Gneiss and Horn* 
blende, with calciferous saodrock resting against both 
sides of the mountain-— and Cal. Sand, is overlay ed by 
Transition limerock. 

Livingston Cave, on the Helderberg, near the top of a 
Tast ledge is grit slate, and the slate is overlayed with 
Coral rag. This cave is aboat 4 miles east of Pucker- 
Street. 

Lockport, on the Erie Canal about ten miles southeast 
of Niagara Falls. Here the canal is cut 31 feet deep for 
about two miles, through a Geodiferous limerock. The 
locks below are in a natural gorge in the slaty liasoid of 
a soft texture. 

Macomb Mountains consist of several ranges of Gneiss 
and Hornblende rock, with intervening valleys of Calcif- 
erous sandrock, Transition limerock, and second gray 
wacke. It crosses the Erie Canal at Little Falls and 
Root^sNose; and extends by way of Ogdensburg along 
the northeast side of Lake Superior. It abounds in 
iron ore. 

Madison Village, four miles N. W. from Cattskill Vil- 
lage. Here we see the Corniferous limerock resting on 
the Transition, and their undulations at meeting. An- 
thracite is found in the thin layer of 3d Graywacke slate, 
which is interposed in some places. 

Manlius Center, on Erie Canal, 52 miles west of Utica» 
Very perfect Water Cement, or Liasoid, embracing beds 
of dark-coloured gypsum. Here is found pseudomor- 
phous crystals of soft liasoid, imitating muriate of soda, 
4 inches across. 

Middletown, N. Jersey, along the south side of Amboy 
Bay. Remarkable locality of the Tertiary Formation 
containing lignite, amber, pyritous petrifactions, &c. In 
the Marly clay of the eastern part of the town, vast beds 
of Chlorite Chalk or Greensand are embraced. — 
The Greensand has been shown by Dr. Morton to be 
secondary, by the numerous organized remains contained 
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io it ; but the clay and overlaying marine •and ar« 
decidedly Tertiary. Sach altemations, however,^ are 
common at the meeting of strata. 

jVew Madrid in the Mississippi region, has trees still 
standing apright, which were sunk 30 feet by the earth 
quakes of 13t2-13-$0. The same earthquakes were 
felt 200 miles around. Bringter. 

J^ewportf in R. Island. The anthracite here is genu- 
ine» and is embraced in Argillite. Vegetable remains or 
impressions are still common ; though thousands hare 
been taken away. Van Rensselaer. 

Mute-^mUe^re^^ on the Erie Canal, nine miles west of 
tha salt works of Syracuse. Remarkable for the regular 
stratum of Shell marie, which commences on the canal a 
mile west of this place. 

Northampton^ on Conn. RiTer in Mass. Remarkable 
as a central point in one of the earliest known and best 
mineralizing regions in the world. 

yVooa ScoHa. See Halifax. 

Oak-Orchard'Creek,^ on the Erie Canal, about 20 miles 
east of Lockport. Here the rock is Saliferous, red and 
gray. Specimens of great magnitude of the Encrinus 
giganteus are found in it — and in the gray kind numerous 
specimens of Lingula mytiloides are found. Twelve 
miles west on the same rock, there is a basin, called 
*Oa8-port, through the waters of which carburetted hy- 
drogen gas issues perpetually. 

OrUkany^ on Erie Canal, seven miles west ofUtica. 
A mile west of the Village is a convenient loci^lity 
for collecting Millstooe grit ; as large fragments ba^^ 
rolled down to the canal from the ledge. 

Owego, on the Susquehanna River in Tioga county. 
The rock here is third graywacke. It contains numer- 
ous specimens of Eucrious tricyclus. Dr. Paige gave m^ 
the impression of a fern, fouud in the Hone-slate quarry 
at the foot of Tunkhannock Mt. That rock i$ a soflsjaty 

* ThiB gas was first tested by myself and pupils while on & Natural 
hiscory toor ia 1626. It had preriously been eaSed sulpfanrettad fay- 
drx>|;en. We gave the pjace the name, Ga»f>ort, which it still iiftaiBS. 
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lajer of 3d gray wacke which orerlays the coal-meas- 
ures. It is an Odontopteris ; bat is not figured by Brong- 
nlaiit. It resembles his Scloiheimii ; but the bases of 
the leafets ((Monulae) are not coooate. I intend Sending 
it to Brongnieit. 

Otsego County hiis many of its high places cprefed. 
with Coroiferous lirae^rock, which extends from Lake 
Erie. As this rock underlays the Pennsylyania coal, 
both at Carbondale and Tioga, Penn., I pffOf>OBQd an tt<f^ 
amination for coal in Otsego connty, wijiere slate orier- 
lays the limerock. I soon received several epecimttiB 

of bituminous coal, thus situated. But like other skntler 
localities in the state of N. York, the beds are too tfaia 
for profit. 

Palisadosy a name given to the Basaltic rocks on the 
west shore of Hudson river, commencing opposite to 
the upper part of the city of New York, and extendifig 
northerly thirty miles. The columns of basalt stand 
over Red sand-stone of the variegated kind ; resem/bltng 
the Saliferous rock of Genesee river. Between the col* 
umns and the sand-stone, there is generally an immense 
stratum of Trap-tuff, or basaltic Breccia. 

Peru, Mass.y east of Pittsfield. This is a mountaifi of 
Gneiss ; being a continuation of the Green Mt; range. 

Pine Rock, two miles north of N. Haven, Con* It is 
basalt, but scarcely presents the columnar stroctare* 
Some of this rock is exceedingly coarse. It is used in 
N. Haven as the most common wall-stone. 

Piitsjieldy Mass., its western boundary it the east fine 
of New Lebanon in the state of N. York, it is sitiiatecl 
on Granular limerock. Near the village is a fine def»08- 
ite of shell marl. Two or three miles east, thetalcose 
slate crosses the Boston road. 

Platterkill, crosses the Erie Canal 35 miles west of 
Schenectady. -Its bottom is Calciferous sand-rock^ its 
walls Metalliferous limerock, near the canal. From 
one and a half miles to two and a half, the bottom is the 
same second graywacke as at Cold Spring.* i found an- 
thracite coal in it, in very thin masses. 

' 16 



Digitized by 



Google 



1ZS> PUC 8^R , 

PmduT Sirul^ (a oicknaiue at finl, but dow establishecf 
bj cottoniy) is a small village od the Uelderberg, 22 
miles soathwest from Albany ; very kiterestiog to the 
geologist, it has been the ceoiral resting place for ge- 
ologists from the year 1817. They put op at this place 
for the purpose of collecting organized remains in tbe 
▼icioity. Tiro miles north is Coral Cave — the cover of 
which is Coral rag, and the bottom and sides are grit 
slate. Half a mile east is the shell grit Along the 
north of the village is Comiferoos limerock. Foar miles 
east is Livingrtoa Cave. 

Romdoui KUlf empties into Esopas Strand, three miles 
north of Kinpton, at the entrance of the Hadson and 
Delaware canal. At the entrance on the left hand is the 
nndnlating slate* Five miles op the genaine Clay-slate 
Argillite appears. Ten miles op is the Fall, where the 
Millstone grit of Shawangnnk comes to the Creek and 
passes nnder the red sandstone. It resembles the grey- 
band of Genessee river in some places. It is overlayed 
by a limerock, which supports what appears to be a 
liasoidy and is successfally used as a watercement. Over 
the liasoid lies the Corniferoos limerock. Bat the latter 
rests immediately on the lower limerock often. 

Roofs Hose, is a high blaff in tbe town of Root, on. 
the sooth side of the Erie canal, 34 miles west of Sche- 
nectady. It is Calciferous sandrock, and embraces a 
cavern (called Root's Nostril) 400 feet in extent. Near 
it, on the east side is a lower prominence of Gneiss. 

Sahle, Maryland^ Messrs. Troost and Finch, found 
amber in lignite, in the Tertiary formation. 

Salmon River on Lake Ontario, runs many miles 
through Second braywacke. This is the same rock 
which overlays the transition limerock of Trenton Falls, 
and on which Utica stands. It abounds in petrifactions 
about four miles from its mouth where it empties inta 
Lake Ontario. 

Salisbury, Con., a remarkable locality for stalactitic 
hematitic iron ore, imbedded in the ruins of talcose slate. 

Saratoga, in Saratoga county, 30 miles northwest of 
Troy, N. York. The strongest natural carbonated 
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waters in the world issue, probably from the argillite, 
throtighoat a distance of country containing about 100 
square miles. 

Shawanguttk, or the White Mt. in Ulster and Grange 
counties, on the west side of the Hudson, in N. Y. It 
is more than 40 miles long, and is most perfect Millstone 
grit. It is a continuation of the Grit and Rubble of the 
1st Grawacke of Rensselaer county. 

Sing Sing^ on the east side of the Hudson, below the 
Highlands. Alternations of Gneiss, Granular quartz, 
Granular limerock contatning copper pyrites, and Ar- 
gtltite. Statuary marble is here manufactured by the 
prisoners of the State Prison. 

Skxnando Creek. The Comiferous limerock of Lake 
Erie has been traced to this Creek. Geddes. This 
Creek passes Hamilton College, ten miles southwest of 
Otica* 

Sheneatelas Lake has its banks partly of Comiferous 
limerock, containing numerous specimens of the Cyath- 
ophyllum (stone-horn^. 

Somerset i Vermont ^ has a rock of talcose slate, con- 
taining gold.. 

SprakerU Batin, is on the Erie canal, 36 miles west 
t)f Schenectady. On the north side of the Mohawk, op- 
posite to the Basin, is a high ledge of Calciferous sand- 
rock. It contains semi- opal, quartz crjytals containing 
anthracite, agate, &c. 

Starch-Factory-Creek, has a fall five miles south of 
Utica, where the second Gray wicke slate and Millstone 
grit meet in a manner which is very instructire. 

SteveM'Mais^ in the west part of CoeymaD8,in Albany 
county, presents an excellent view of the layers of 3d 
Gray wacke> containing layers of petrifactions. 

Stroniian Island^ in Lake Erie, contains the largest 
and most numerous crystals of any place hitherto descri- 
bed, of sulphate of strontian. 

i^rociiie, on the Erie Canal, 61' miles west of Utica, 
stands on Saliferous rock, red, grey, slaty and sandy. 

Taughconnuk Mt.y at the southwest corner of Massa- 
chusetts. It is Talcose slate, with some veins of gran- 
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ite; and, Id somfc {ilades, an aggregate resembKog 
gndissr. 

Tioga Coal-beds, though bitnminous, are in the same 
{{eologitti depositc with the ana^ph^ltic colil of Carbon- 
diile. Id several i^lacfes they approach very near each 
other, iifadf probably, ^ill be found to pass into each 
etlMlr. All these bedd ard io third Graywncke slate. 

Trenton Falls, 14 miles oorlh of Utioa, consist of 
sbell limerock of the Transition class. The numeroas 
petrifactioti» are the saiDe as those of Sackets Harbor. 

Trfiy^ N. Y., stands chiefly on Diluvlon, surrounded o& 
M sided but west by Tertiary bill^. The first gray wacke, 
which is quarried here, is much traversed by calcspar^ 
add .eoDUiafl dt^eminations of anthracite. Ai^ilUte, 
often coDtaining sati^a spar, i& the uoderlaying rock ; and 
A^ the vf est ferry the rock is silicious slate. 

Utica is a city in Oneida county, N. York, about 96 
niletf West of Albany, on the Mohawk. It is situated on 
secodd gray wacke slate. Erie canal runs through, nedr 
the center of the city. * 

Fan Schaack\8 Place. This is merely an obscure tav- 
ern, on the road from Bethlehem Caverns, to Pucker- 
fitreetk But it is necessary to refer the student . to this 
place, od account of the numerous petrifactions to be 
ibutkd near it, in Gprmforous limerock^ .It ii between 
three and four jniles northwest x^f Bethlehem Caverns. 
Several species of Cyathophy Hum are found near this 
(avernj particularly ti|e C. helianthpides, &c. 

Wt^ld, Mass. Four miles west of the Academy is ft 
locality of aerpeptine and talc,.embrac.ed in Qaeiss. This 
in similar, in all respectS) to a loQality in S^^oy, Mafts., 
on the Mt. east of South Adams. These deposits have 
no connexion ^itfa Talcose slate or steatite. 

We^t Point t in the Highlands, on the i^est side of the 
Hudson, hae its Military Academy, on Goeiss^ with alter- 
nations of coarse beds of graphic grai^jte, and Hbrn- 
1>l0djle, , Thes^roclis are woll d'i^erib^d. by M«ihet. 

. West Rocki N. Haven^ Con.,, ip basaltic and somewhat 
.^pluinnar. . It is of the coe^se kind and breaks Hatotally 
iato good wall-stone. 



Digitized by 



Google 



WIL — ZAK 125 

Williamsburg t Mass,, is remarkable for its pseudom- 
orphous quartz crystals, and its argentine. 

Williamstowny Mass.y embraces Gneiss, Talcose slate, 
GraDolar quartz, Granular limerock, sparry limerock, 
and Argillite. Also localities of Tertiary and Diluvial 
deposits. 

Worcester i Mass.^ bus argillite in view on the east 
and west sides of the village. Two miles east the Argil- 
lite endbraces a thick vertical bed of anthracite. Tal- 
cose slate comes in contact with one of its sides, and 
Gneiss with the other. 1 traced this range of Argillite 
to Providence, by inferring its continuity from distant 
points of its appearance. Anthracite was found in a 
well io this rock in Providence. Newport, probably 
presents the same range. 

Zanesville, Ohio. Coal formation same as at Carbon- 
dale, though bituminous. This appears from Granger*! 
finding the Sphenopteris dubuissonis there, which is also 
found at Wilksbarre, &c. 

Remark. It was my intention, as 1 signified in an 
introductory article^ to have selected from the labors of 
our geologists four fold the materials here presented. 
But after I had completed the preceding parts of the 
Text-Book, I received notice, that a sixth edition of my 
Botftoy was called for ; which will occupy all my spare 
hours for the present. Most respectfully 1 solicit mate- 
rials from Amerioao Geologists^ for extending this arti" 
cle in my next edition. I beg that they may be very 
pirticular, that I may select and digest in my own way. 

' Note.— Since the above was In typ6, Mr. Mather has authorised me 
to add to die articte, Witt jPotitf. Talcose sliit^, ootapioti ana tlikv- 
itic, run along the southeast base of the Highlands— Oteiss Aifther east 
^e Granular limerock of Canaan, Con., crosses the same southeast 
course in Danbury. Next, most perfect Forph3rritic gneiss in Bethel 
aiid KeddSkig. A.fe. 
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LOCALITIES, AND DIRECTIONS FOR COL- 
LECTING ORGANIZED REMAINS. 

In the pre$ent state of Geological Science, every ttudent 

mutt pertonally examine rocke^ 4^c. in place ; and fnuei 

collect a mil of organized remaine witk his ovm hands. 

fVilhoul this exercise, no one^s opinions are eniitled to con" 

fidence, 

1. Begio io the Argillite on the Champlaio Canal, 
betiVeeo Waterlbrd, N. York, and the Mohawk. Here 
examiDe cloteljr for mioitte specimeos of Flastra, Nutta- 
inia, Orthocera. &c. — also for vegetable impreteioos. 

2. Examioe the Transition limerock of Glenn's 
Fails, N. Y. Here search for Lithodendroo, Fnngiav 
Calamena, Asaphus, Nnttainia, Encrinus, Colamnaria, 
Torbinola, &c. 

3. Examine the second graywacke at Cold Spring, 
N. Y.9 for Brongniartia, Orthocera, &c. 

4. Examine Becraft's Mt. in Transition limerock 
and in Second grajrwacke, for Asaphus, Orthocera, Fon- 
gia, Coscinopora, &c. 

6. Examine Bethlehem Cayernsfor Cyathopbyllnm, 
Alcyoniat Orthocera, Colnmnaria, Sarcinula, . Gorge* 
niat Coscinopora, Productos, Echinus, &c. 

6. Examine in the western part of Coeymans (en* 
quire of Dr. Smith for particular localities) for the 
Nnttainia sparsa, Flastra, &c., in a Wacke alternation 
with the ogp er aiide of Comiferons limerock. 

7. Examine Coral Care for Colnmnaria, Encrinns, 
Asaphns, Astrea, &c. 

8. Packer Street (three fourths of a mile east) Ex- 
amine for Bellerophon, and Terebratula ovoides and 
perovalis. 
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Explanations of the plates. 

The following figures illustrate the organized remains, 
described from page 25 to page 44, iDclo8i?c. They 
are not systematically arranged ; but most be referred 
lo by their numbers with the pen. Before commencing 
the study of remains, let each student set the number 
against each specific name in the margin, which agree9 
with the number of the figure. Thus, at p. 36, set 6 in 
the margin against E, tranavenw, which begins the 
paragraph. A few corrections are here made, which 
1 am aotborised to do by farther ioTest^atioD, since the 
article organized remains was in print. 

CrinotdUte family (Crinoidea articulata) p. 35. These 
figures represent such parts of the columns of Eocrinites 
or EotrochHes, as I have examined in place, in this 
district. Though the number is limited and imperfect, 
it may direct the attention of the student to this depart- 
ment of Nature's early works. Miller has demonstrated 
that these cylindrical and pentagonal relics are frag- 
ments of columns, composed of numerous articulated 
joints, which terminate in cup-like bodies, containing 
(when in life) the viscera of animals of the Zoophytic 
kind. Also that from the upper rim of each of these 
cup-form central bodies, five arms originate, which are 
divided into tentaculated fingers more or less numerous. 
Thejointsof which the columns are composed, resem- 
ble (he vertebraB of the back bones of vertebrated ani- 
mals in several particulars ; and they seem to subserve 
the same general use. Miller calls these joints, otsieula, 

1 have made an application of Miller's * names as far 
as I am able. But we rarely find the central body upon 
which he founds his descriptions. Therefore I retain 
our adjective specific names, and use the two old genera, 
Encrinns and Pentacrinus ; but I insert in parenthesis, 
what appear to be Miller's names as far as I can apply 
his descriptions, and figures of the columns. See p. 35. 

* The Natural History of Crinoidea by J. S. Miller, is a work of 

rat merit i but it is very scarce in this country. Dr. S. Akerly of 
York, very kindly loaned me the only copy, I belie?e, in die North- 
ern States. 1 regret that the plan of this text-book will not admit of 
copious extracts. It contains 50 plates and more than 500 figures. 
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Plate. I. See pp. 36, 37. 

4. EscRiKLscwrrolHj. I fiod noihii^ io Miller, nor 
in aoy work io my possession, to wbich this cao be re- 
ferred. It is probably oew. Foood at Gleon^s Falls. It 
bears a remote resemUance to Miller^t EocnDOs monil- 
iformis in some parts of its column. 

5. E?(rRiK(7s iransrersuM (Poteriocrioitos crassos. 
Miller.) Found in Cooybeare^s encrinal limerDck, 
birdsejre marble, at Otsqna^ Creek, &c. 

II. £. traMroeru9 J variety mMltiradiaius, ItiswrMi^y 
described as a distinct species at p. 36. At the same 
place it is wrongly referred to 2d graywacke ; for the 
rock near Niskeona, io which it is found, is first gray- 
wacke. TbM the sane species is found in two of tlie 
traositioo rocks. 

6. E. tricyclns (Eocrinilos moniliformis. Miller.) 
Found in third graywacke at Owego. 

7. E. equuydus (Actinocrinitus laeris. Miller, in 
Fig. 16,16.) Whorls eqaal, thick and prominent. Fonnd 
io Comiferous ]imerock at Bethlehem Carems. Miller 
most ba?e confounded two distinct species — this and my 
terotiformis. 

5. E. gigatUttu (Probably the E. ramoeus of Scloth- 
eim.) Foumi in Saiiferons rock at Oak-Orchard-Creek, 
on the Erie Canal, under all our basalt, and on Cats- 
kilt Mt.,&c. 

9. E inierruplus (Actinocrinitus dactylis ? Miller, 
in pi. 6. Fig. 3, 9.) ^ Found in Coral rag at Coral 
Care. 

10. Penlacrinus fimhriatui (P. caput medusae. Mil- 
ler.) It appears p. 55, that Miller was inclined to con- 
sider this a new species. Found in First Graywacke 
near Niskeona, not Sd. 

12. Ehcrinus ieretiformi» (Actioocrioitus laef is. Mil- 
ler, Fig. 12. 34.) In Coral CaYe. 1 think Miller must 
have confounded this with my equicyclus and his dactylis. 
"^^^ 1 AuLphfis selenunu. This figure is too flat, aod not 
well proportioned. 

A 2. NuTTAiNiA conccft/rtca. The dotted fillet of the 
left-hand figure is too high an arch and not wide enough ; 
it is better proportioned in the right-band figure. The 
last figure represents it in its contractile state, as it is 
sometimes found io Waterford argillite. 

3. ^RONGNiARTiA carctnodta. 13. Flustra carba- 
seoides. 

14. Sarcirula ramosa, 15. Alcyovi a Jungioide$. 

16. Echinus gyracanthus. The body is rarely found 
perfect ; but the whorls of the spines are decisive. It 
is found in the bluest kind of Comiferous limerock, and 
in an alternating graywacke rock, which lies upon the 
limerock, near Bethlehem Caves, and in Coeymans. 
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17. AsAPHUS hausmanniL 

1 8 . A caudatus, 

1 9. C ALAMEN A blumenbockii, 

20. Brongniartia platycephala. 



/ 

/ 



22. B isotelea. Id this figare toe aDimal is 

coDtracted, or one half folded upon the other. The 
B, carcinodea is found in the same sitaatioD. A liying 
species, found at Cape Horn by Dr. Eights, which re- 
sembles the B. carcinodea, puts itself in the same posi- 
tion OD being disturbed. 

21. CoscinropoRA ndcata. This figure is not intend- 
ed to give the form of the petrifaction. It gives a piece 
or patch from its surface, exhibiting, correctly^ iti 
checkered outside. The enlarged two squaref exhibit 
the orbicular opening only in the lower square^ and the 
rhomboidal inner opening in the upper square. We 
are supposed to see through the outermost covering 
where we see the inner rhomboidal opening. 
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Plate 3. 

23. Okthocera undidata. 

24, O a nnulata. 
26, O conica. 

£6. O striata. 

8;7. O ■ circularis, 

28. — ^ — -paradoxtca. 

29. Cyathophyllum ceratites. This is the most com- 
mon of all the species, and well characterizes the Cor- 
niferous limerock. 

30. C iflexuosum. 

31. C heliantkoides. Very abundant near Van 

Schaack's. This is the solitary kind. 

34. C hypocratertformiM. 

32 and S3. Tvrbinola mitrata. The Fig. 32 is an 
exhibition of the radiated or stellated disk. 
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Plate 4. 

36 & 36. Cyatuophyllum vesiculosum. The 36 
represents a vertical section near the apex of 35. 

37. C. hexagonum. 

38. helianihoides. AbpndaDt near Vaa Schaack's. 
This figure represeDts the ends of the cespitose kind. 

39 & 40. AsTREA porosa. The fig. 40 represents 
the outer sub-spherical side covered with little stars and ■ 
tome pores. The fig. 39 represents the inner side 
when broken. Both figures are only sectors of circles ; 
as the whole is sub-spherical. 

48. A. st^lopora. Both specief found on the south 
shore of Lake^rie. This in the slate, and the other in 
.the pyritous calcareous grit. It is all in the Oolitic 
series, without oolite. 

41. Ctathophyllum vermiculare. This figure is 
not accurate ; the transverse ridges are not deep enough. 
It should appear as if larger and smaller pieces were 
joined, where the shaded ridges are. It is rather larger 

than we generally find this species ; and not sufficiently 
jointed in appearance. 

42. DiFLocTENiuM pluma, 

43. LiTHODENDRON dickotomum* Numerous such 
branches are often found with interlocking limbs. 

44^& 45. CoLUMNARiA alveolata. I am not sure but 
this may be a variety of the Calnmopora alveolaris of 
Ooldfuss. In truth I have not yet been able to settle 
the distinctions between these two and the Calamopora 
favosa (which latter we usually call Favosite), among 
our specimens. This fig. represents a segment from the 
side of a circular specimen. The fig. 45 represents 
the stellate termination of the tubes. It is by these that 
students must settle the characters of these apparently 
similar petrifactions. 

46. GoRQONiA infundibiliformis, 

47. 6. ripisteria. Both figures are too stiffly circu- 
lar. Goldfuss has given a second figure of No. 16, and 
further explanations, in his second number. 
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Plate 6. 

50. Bellerophon cornu-arietu. We have two spe- 
cies DOt Bgured ; but they are easily determiDed by the 
descriptiobs after seeing one. 

51. Column ARIA sulcata. The C. intermedia is 
easily disliDgaished after seeing the sulcata, without a 
fiepre. 

b^52. Madrepora liinbata. I am not sore but this 
may be an Astrea. 
^ 63. Catenifora eseharoides. 54. Retepora <fw- 
ticha — magnified. 

5^ & 56. FuNGiA discoidea. The fig. 55 is the flat 
upper side, and the 56 is the convex under side. Both 
are sectors of circles. 

61 & 62. F. polymorpka. The fig. 62 is a trunca* 
ted sector from the upper convex side, and the 6 1 is the 
whole flattish under side. 

59 & 60. Coscinopora macropora. The fig. 59 is 
part of an irregular surface, and 60 represents three 
pores magnified. 

63. Syrtngofora verticillata. 66. Cyatuofhtl- 
LUM quadrigeninum. 

57 & 68. Sarcinula micropthalma. The fig. BS 
represents the stellated end? of the tubes. The tubes 
in this figure are too stiffly cylindrical. In this respect 
they are intermediate between those represented here^ 
and those better drawn on Plate I, fig. 14, for the S» 
ramosa. 

64 & 66. CosciNOPORA infundibiliformts. The fig. 
64 represents the rhomboidal and small circular pores, 
enlarged. This figure was drawn from an excellent 
specimen, four inches across ; but want of room has 
rendered the figure too stiff. 

67. Nautilus imperialism Outside shell well pre- 
served ; also exhibiting the inside in part, which is 
green-sand. 

68. Same, it is wholly a natural inner casting of 
green sand. Both were found in the New Jersey tertiary, 
into which the chalk formatioo is often protruded. The 
green-sand, ^or chloritic chalk, only« is ever found em- 
braced in, or alternating with, the tertiary clay. It is 

, never found in the sand, excepting where there is con- 
clusive evidence of modern, or diluvial, displacement of 
the sand. 
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Do. primitive 68 

Do. traDHJtioD 72 

Do. lower secondary 76 

Do. upper secondary 79 

Do. tertiary 81 

Do. subordinate 82 

Subordinates explained 66 67 

Synoptical figures 63 

Trilobites 30 

Tubiporites 40 

Weight of the Earth is about six thousand million 
of millions of millions of tons, or more accu- 
rately 5,920,000,000,000,000,000,000. 
Its specific gravity 5 9 

York, New, Geological map of. It is now folded in a 
case and sold separately. It was corrected, on the Ibih. 
of May 1832, so as to present all the improvements set 
forth in this edition. To the explanations on the map it 
may be added, that No. 1 of the Carboniferous forma- 
tion should be a lighter slate color than the other num- 
bers ; it being the primitive, this distinction is import- 
ant. 
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